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GEAR HOBBER — Corrects Own Errors 


INSEE YY wermetic. | ronmuisnr ano 


POWER COMPONENTS 


INDUSTRIAL USE 


Listed below are just a few of the 50 new stock items in the United her 
metic power series. These MIL-T-27 power components add to the 200 
other hermetic stock items of filter, audio, and magnetic amplifier types 
Through the use of proven new materials and design concepts, an unparalleled degree of life and reliability 
has been attained, considerably exceeding MIL-T-27 requirements. Test proved ratings are provided, not 
only for military applications but for industrial, broadcast, and test equipment service (55°C. ambient). 


For complere listing of these new items, write for Catalogue #56. 


MIL-T-27 RATINGS IN REGULAR TYPE INDUSTRIAL RATINGS IN BOLD TYPE 


TYPICAL POWER TRANSFORMERS, PRI: 115V., 50-60 cycles. 


Approx’ oc Fil Approx’ MA Fil, MIL 
oc volts MA Wag oc volts oC Wag. Case 


“L180 65 “L170 15 United “H" series power trans- 
C 265 55 6.3VCT-3A Cc 240 65 6.3VCT-3A HA formers are available in types suited 
L 200 60 5V-2A L 190 70 5V-2A 
_C 300 50 C 280 60 to every electronic application 
700. 1 255 170 L es te Proven ratings are listed for both 
C 400 110 6.3V-5A c 150 6.3V-6A KA high voltage outputs... condenser 
750 l 275 160 6.3V-1A tL 260 200 6.3V-1.5A ae . ' 
C 420 105 5Y.3A C 380 140 5V-4A " and choke input filter circuits 


7 40 


TT 245 320 L210 420 ie aie “Wea military and industrial applications 
C 390 210 6.3V-6A Cc 350 310 6.3V-6A 

800 Lt 275 300 6.3V-2A L 245 400 6.3V-2A 
C 440 200 5V-4A c 400 300 5V-4A 


H-87 


H-93 1000 1. 370 280 6.3V-BA L 340 340 6.3V-10A 
1200 L 465 250 6.3V-4A L 455 300 6.3V-5A 
5V-6A 5V-6A 


"After appropriate H series choke, L ratings are choke input filter, C ratings are condenser input 


A FEW TYPICAL LISTINGS OF FILTER REACTORS. 


' . Ind, @ MA ind. @ MA ind, @ MA Res. Max.DCV" TestV. MIL 
United “H” series filter reactors are : Hys. OC Hys. oc Hys. OC Ohms Ch. input RMS Case 


a 
extremely flexible in design and rat fi ‘ : 15.5 60 10 70 350 500 2500 FB 
ing Listings show actual inductance — "SES Stag gg tgs <8 ao S«S soos 
4 ( Te « : a TTT, 
e = different ns ont oo 10” 330 a8 280 Te) = ae s000 PP) 
a istings are industrial applica a) ; ry Ta 2 a 
ion maximums ee ee ee 

gs > 79 800 6.5 900 6 1000 5.5 1250 20 3000 9000 «= 9x7x8 
cc Rn ee 


*Based on maximum ripple voltage across choke in choke input filter circuit, in terms of DC output voltage. 


TYPICAL FILAMENT TRANSFORMERS, PRI: 105/115/210/220V., 50-60 cycles. 


Type Sec Amps Amps. Test Voits 
(Mit ) (Ind) RMS 


_10 at ec ‘ 10000 ae . i United “H” series filament trans- 


3 3 2000 formers have multi-tapped primaries, 


30 F 21000 -~ <> good regulation, and are rated for 


2.5 2500 © eer industrial as well as military service. 


es ty 2500 | QQ 
x : “aoe 


4,12, 110. : Ea 2500 





TYPICAL PLATE TRANSFORMERS, PRI: 105/115/210/220V., 50-60 cycles. 


United "H” series plate transformers - ie ee se S ome 


incorporate dual high voltage ratings aan ca — al = 
and tapped primaries to provide ver _ 465 H-75 


satile units for a wide range of mili 4113 1050 WaT 
tary and industrial electronic appli 1275 4-76 


cations, Large units have terminals H-115 1 ay 


mitter use . fe a 6000 35 ne 


“After filter choke, All ratings are for choke input filter. 


5% x67 


8% x 64x86 


posite mounting for typical trans 
ae ’ 1394%x1llx4% 


$3 | $8| 8) 38 


—— 
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GEAR HOBBER CORRECTS OWN ERRORS—Machine designed at Air 
borne Instruments Laboratory checks gears for pitch diameter and root 
fillet buildup and automatically adjusts to compensate for tool wear in 
Plymouth engine plant (see p 140) COVER 
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Some rather odd pieces olf geal 
turned ip in oul survey. These came 
from surplus which, right after 


vas a boon to those of us who 





War, 

admire dd piec of electronic 

gear. Included are two radio tele- 7? 

printers . * pe 
Three of us admit that, although j , 

we have no practical use for them, ; 

it was because of purely academic : ia a 
re ) y that we ‘ i . os 

interest and admiration a ve a > ’ ie o 






picked up Gibson Girl 
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> DISTANCE NO PROBLEM 


A subscriber in Durban, South 
Africa floored us last month He 
wrote that he noticed in December 
Shoptalk the troubles faced by an 





other reader packing and moving | 
his 120 copies of ELECTRONICS from | 
the east to the west coast } 


He, J. W Ofner, states, “I am ip 
against much the same trouble as I 


have a collec tion dating ba k to mid ELECTRONICS Woashir jton editor slady M ntgomery handle ur affairs with the 


1948 and am leaving South Africa vor iS agence in the natior pita it has never been in New York when phot 
for the U. & shortly In my case rt tart we nopt IPI ’ : y mt prot , " 
' . “ taken at the mnu linner f the Women National Pre Clut 1 includes 
the problem seems to be a bit MA ' 
r nhow i the W Pr nt menhower 


tougher and I have not yet su 


ceeded in solving the first of his two An English-speaking author sent rhe word fitted the context most 
troubles, convincing my wife that in some typed copy that was obvi perfectly ! 
the issues are really going with us.” ously very much garbled. Afte1 , 
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Your inquiries for further information 
will receive prompt attention. Contact 
your local Sorensen representative, or 
write to General Sales Department, 
Sorensen & Co., Inc., 375 Fairfield Ave., 
Stamford, Conn 


PERFORMANCE 


SORENSEN B- 


100088 


CONTROLLED POWER ror S&S 


NOBATRONS 6 rower suppies) 


were designed specifically to provide an 
economical answer for a very wide range of 
technical requirements. 


Look them over. Five catalog models, avail- 
able from stock, give you choice of outputs 
from 0-325, 0-500, 0-600, and 0-1000 VDC, 
accurately regulated. High grade engineer- 
ing, high grade materials, and Sorensen’s 
unequaled know-how in designing and 
manufacturing regulated power equipment 
combine to assure you top performance, 
dependability, and fair price. 


*Reg. U.S. Pat. Off. 


DC POWER SUPPLY SPECIFICATIONS 


Model 32588 56088 50088 00088 


105 105 
125 2 125 


000 


105 
125 


AC input range 
(90.60 eps, 10 


Oviput range (VDC 03925 © 3900 © 300 200 


Output current (Mo) 0-125 © 200 © 300 0.90 


Regulation accurocy 
Ripple (MV BMS 

pply (VOC ot 0.5Ma) 0.150 

mpedonce mas 


AC voltage (C.T., unreg 


RESEARCH AND INDUSTRY, 


SORENSEN & COMPANY, INC. @ 375 FAIRFIELD AVENUE @ STAMFORD, CONNECTICUT 


Want more information? Use post card on last page. 
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NO IDLE BOAST ff 
— this is the normal erf & 
ff D-09s MUIRHEAD-WIGAN decade — ee 
lai ee / 


Calnceenecoee 


SPECIFICATION 


FREQUENCY RANGE 
« | and 10) 


10 «'s-3! 200 c's (continuously variable) in two ranges ( 


$33 
Fe 
; 
+t 
5 
$3 
H 

3 

i 


bnehbhrebeetol benny 


eaend 
nhthakenalee 


FREQUENCY ACCURACY (within 5 minutes of switching on) 
02", (or better) above 100 c's, decreasing to 1:03 cs at lOcs 


Content 
obtained by using oe HOURLY STABILITY Becter chan 
HH RESETTING ACCURACY Ol cson = 1 range 1Ocison =< 10 range 
co : + 
ntrolled negative HARMONIC CONTENT AT AN OUTPUT LEVEL OF 10 mw 
30 c/s-30ke's O'2 


feedb 
ack m the Below 30cs Increasing gradually to about 06 


about 4", in the 600 ohm balanced condition at 10 c/s 


oscillatory : 
section 
ae HUM LEVEL WITH RESPECT TO 10 mw 
70dB (0°03"", of the output voltage at 10 mW) 


0-02", 


into 600 ohm balanced or unbalanced; 0°5"/, into 10k ohm unbalanced 
in the two unbalanced conditions and 


VARIATION OF OUTPUT LEVEL WITH FREQUENCY 
kes Flat within +O 1dB 20 </s-3Oke/s Flac within +0°54B 
Below 30 c/s + 1dB 


MAXIMUM UNDISTORTED OUTPUT POWER 10 mW 
POWER SUPPLY 
190-250V, 50 c/s (D-695-A) 95-125V, 60 c/s (0-695-A 100) 
OVERALL DIMENSIONS 


sent on request 
174 in. wide = 12} in. high x 8 in. deep (44°5 cm ~ 31°8 cm x 20°3 cm) 


WEIGHT 37 Ibs (17 kg) 


MUIRHEAD INSTRUMENTS Inc - 677 Fifth Avenue - New York 22 - N.Y. 


United States Sales & Service for MUIRHEAD & CO. LIMITED Beckenham Kent England 


Want more information? Use post card on last page 
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Electronics Output Index 


1947 #100 


Latest Month 


256.0-p 


Apr. '56 


Year Ago Previous Month 


229.4 260.9-r 


Apr.'55 Mar. ‘56 


PEMAMISASORDSEMAMIIASOND I FMAMSIAS OND SE MAMISAGONOSEMAMISASOMDIFMAMIIASOND 4 F OM 


1950 1951 1952 1953 


FIGURES OF THE MONTH 


Latest Prey 
Month M 


RECEIVER PRODUCTION 
(Source: RETMA) Apr. ‘56 
Television sets, total 549 632 
Witt JHE 74,107 


Radio set total 


nr 
992,982 
With F-M nr 
Auto set 299,253 


RECEIVER SALES 

(Source: RETMA Apr. ‘56 
Television sets, unit 347,630 
Rad et except 471,193 


RECEIVING TUBE SALES 
Source: RETMA Apr. ‘5¢ 
35,184,000 
$28,616,000 
830,902 
$15,141,461 


eiv. tube total unit 
v. tube value 
victure tube total unit 


tube value 


——— Quarterly Figures 


INDUSTRIAL Latest 
TUBE SALES woartes 
NEMA) 4th ‘55 
$9,967,411 
$3,251,621 


Vacuul non-receiving 

ba r vapor 

Magnetrons and velocity 

$13,726,323 
$1 578 767 


dulation tubes 
Gaps and T/R boxes 


MILITARY PROCUREMENT 


Det e Dept lst 56 


$40,490,000 
$28, 700,000 
$124, 828,000 
$194,018 006 





Television set production 
Radio set production 
Television set sales 

Radio set sales (except auto) 
Receiving tube sales 
Cathode-ray tube sales 


1954 1955 


Latest 
Month 


BROADCAST STATIONS 
Source FCC) 
TV statior on air 
TV stations CP 
TV station ¢ 
A-M stations or 
A-M stations CPs—not on air 
A-M statior new request 
F-M stations on air 
F-M stations CP 


F-M statior new request 4 


May ‘56 


not on air 


COMMUNICATION AUTHORIZATION 


(Source Apr. 56 r. '56 


EMPLOYMENT AND PAYROLLS 


1. workers, cor equip 
earning 


earnings, radio 


rad 
SEMICONDUCTOR SALES ESTIMATES 


Transistor { 107,817 


STOCK PRICE AVERAGES 


ource tandard and Poor's) Viay ‘56 
ectronic 424 | 
492.1] 


TOTALS FOR FIRST FOUR MONTHS 


1956 
2,394,264 
4,525,225 
2,036,808 
1,984,915 

155,604,000 
3,469,405 


1955 
2,771,426 
4,739,919 
2,355,740 
1,609,182 

152,762,000 
3,427,745 


see 


1955 

Percent Change Total 
7,756,521 
14,894,695 
7,421,084 
6,921,384 

479,802,000 
10,874,234 
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RETMA Sees Increased Volume 


Predicts rise of $250 million in ™ Multiple Ownership 
; : t he RETMA 
equipment sales this year, higher 


military and radio sales 


Dt RING tne 1955-56 RET MA { 


in \ug t 








FROM 


“102,000. Last year, Military Backlogs 


566.000 I} 


Hold Up 


Companies have big 
business on the books 


and orders are increasing 


OO O00 init 
1955-f 
7,016,138 in 
Lut adi account for 


000 ts versus 5,704,983 


pe recent 


PURIFIED 


> Rise—One compar 
current $58-millior 
6 percent, f 7 ; . ; ; ie Nnighest month-end 


‘ 150,000 ut if t Decem ye] 1954 Rep 
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NDUSTRY REPORT Continued 


firms indicate increases ranging 
from 25 percent to 100 percent over 
backlogs of a year ago. For ten com- 
panies, backlogs, on the average, 
are some 60 percent 


they were a year ago. 
>» Why 
guided aircraft 
procurement this year is an import- 
ant reason for the rising backlog. 
Some manufacturers who planned 


higher than 


Increased emphasis on 


missile and other 


to deemphasize military business in 
favor of civilian sales have changed 


CAA Budgets for 


Program calls for $250 million 
expenditure for equipment 


in the next five years 


ELECTRONICS looms large in CAA 
plans to provide adequate air navi- 
vation, communications and traffic 
control for the nation’s growing air- 
craft population. For electronics 
manufacturers the program may 
mean new business in the next five 
years of close to $250 million. 


>» Major Units—Airport Surveil- 
lance Radar (ASR) with a range of 
50 to 60 miles will be increased by 
an additional 44 locations through 
fiscal 1961 bringing the total num- 
ber to 89. As of June 30, 1955, a 
total of 45 had been planned with 31 
commissioned and 14 under installa 
tion, 

By 1957 the CAA hopes to have 
13 Radar Approach Control (RAP- 
CONS) units in operation increas- 
ing to 20 by 1958. Cost for the 
program through 1961, excluding 
maintenance and operation, would 
be about $19.6 million. 


> Long-Range Radar 
ment, for obtaining information on 
aircraft en route rather than in ter- 
minal areas, 


This equip- 


is to be increased by 
51 additional installations through 
fiscal 1961 at a total establishment 
cost of $42.2 million. 
> Secondary Radar—Used to detect 
and identify aircraft within a range 
of 200 miles, secondary radar or 
ATC Radar Beacon System depends 
from air 


on transmitted replies 


plans and are staying with military 
electronics. 

The Navy’s survey of electronic 
production capabilities (KLECTRON- 
Ics, June, p 8, 1956) showed that 
this year 99 companies of those sur- 
veyed plan 100 percent military pro- 
duction compared to 73 in 1955. 
However, the number of companies 
who planned 100-percent civilian 
production also increased, from 79 
in 1955 to 97 at the beginning of 


1956, 


Electronics 


FACILITIES PLAN FOR 
FEDERAL AIRWAY SYSTEM 
_ 
6) 
oe OC 
j 
~ | 


yor / OME 
an 729 
— 914 oS” a 


INSACS 





a 


FISCAL YEARS 


craft, <A total of 162 is contem- 
plated through 1961 of which 28 
will be furnished by the military. 
This will mean expenditure of $15.2 
million for the equipment during the 
period. 


> VOR/DME—This equipment pro- 
vides track guidance and position 
information for air navigation. As 
of June 30, 1955 214 DMRE’s had 
been commissioned for use with 
VOR’s, 141 more had been installed 


7° 


but not commissioned, 73 installa- 
tions were under way and 4 projects 
There 
been a DME establishment program 
1955. 


Federal agencies on the Air Coor 


were unassigned. has not 


since fiscal 


dinating Committee agreed last year 


on military implementation of a 


TA- 


use of 


tactical air navigation system 
CAN) and the 

VOR/DME until 
“common system” has been adopted 


continued 
some succeeding 
and installed. 

If TACAN is 
would continue in 
and DME until 1960. However, if 
VOR/DME continue as part of the 
overall “common system” CAA esti- 
that 383 additional VOR 
facilities will be required 
1961 with a $49.7 million 
establishment cost. If TACAN is 
adopted an estimated 814 TACAN 
units will be required through 1961. 


VOR 


1965 


adopted, 


use until 


mates 
DME 
through 


> ILS—An 
ment Landing Systems will be re 
quired through 1961, As of June 30, 
1955, 157 
commissioned, 5 unassigned and & 
inderway. New ILS will cost about 
$11.4 million to establish 


additional 28 instru 


170 were programmed, 


> Other 
that 
ness for electronics manufacturers 
includes INSACS or interstate air- 
way 


Other equipment planned 


may provide additional busi 


communications systems and 
OFACS, overseas-foreign aeronau- 


tical communications stations, 


Broadcasters Get Set 
For 1956 Politics 


Elaborate tv facilities 

are planned by networks 

for convention coverage 

THREE tv networks will have tons 
of equipment on hand for coverage 
of the Republican National Conven- 
tion in San Francisco Aug. 21-24 
and the Democratic National Con- 
vention in Chicago Aug. 13 to 20. 


> ABC 
plans to build two 14-room units, 


American Broadcasting 


one in San Francisco and one in 
Chicago. 

The network will use 25 cameras 
in addition 
ABC 
with portable tv cameras, two-way 
and thirt: 
magnetic paging receivers will be 


available. (ELECTRONICS, p 210, 


to five pool cameras. 


newsmen will be equipped 


sets 


communications 


Continued on page 10 
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TRIPOLAR CRYSTAL DIODES 


For your microwave applications, 
first diode to provide a simplified 
approach to front-end design in 
broadband microwove Circuitry. 


—~ 


POWER oe RS 

Low thermal resistance design 
offers dissipation up to 4 watts 
with heat sink. Current gain is 

as much as 32 times more than 
comparable types. Both 30 and / 
60 volt versions are available. 


ELECTRONICS 


V.L.I. DIODES 


For computer applications, 

very low impedance diode 
capable of high forward 
conductance with excellent 
stability and fastrecoverytime. / 


/ 
/ 


HIGH FREQUENCY TRANSISTORS 
NPN high frequency transistors built 

to high standards of uniformity. Feature 
low collector capacitance and ease of 
neutralization in rf and if circuits. 


/ 


IN77A PHOTODIODE 
Combines high sensitivity with 
compact design. Covers the visible 
spectrum and extends to the 
infrared region, 


HIGH GAIN 
AUDIO TRANSISTORS 
One of the standards for low frequency, 
high gain applications. 


Semiconductors 


n= 


Each of these semiconductor develop- 


ments was created to introduce 
the 


designing, whether it’s a simple tran 


im- 


provements in product you re 


sistorized radio or a complex computer 
Whether it 


transistor power ratings or faster diode 


system calls for higher 


recovery time 
the first 


germanium 


Since producing commer- 


available diode 


v SYI 


VANIA Piece 

1740 Broadway 
In Canada: Syl 
University To 


cially in 


ELECTRONICS 


? Use post card on last page 


rR 


- 


ve 


TELEVISION 


CL W71tNn 


roduct 


1942, Sylvania has maintained its semi- 
conductor leadership by meeting the 
needs of designers with imaginative, 
new semiconductor applications 
Consult with Sylvania for your needs, 
A plant at N. H 


devoted exclusively to the manulacture 


new Hillsboro is 
of semiconductors to provide you with 
production quantities. Write for tech- 


nical data. 


NANIA 


1c Paopucts Ine 


w York 19, N.Y 


ania Electric (Canada) Lid 
wer Bldg., 


Montreal 


ATOMIC ENERGY 


9 
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FCC Actions 


‘ 
> Announced reception of 50 comments overwhelm- 
ingly in favor of proposed unlimited remote contro! 
for a-m and f-m stations. Present rules allow remote f 
control of non-directional a-m and f-m of 10 kw or 
less. 
» Stayed arc welding rules until further information 
is available about the characteristics of radio-fre- 3 


quency arc stabilizers that cause interference to com- 
munications. 


> Amended tv rules to permit operation of uhf trans- 


lator stations in channels 70 to 83 to serve areas 
without good tv signals. Translators will pick up 
programs from existing stations and rebrodcast them 
with an effective 100 watts. More than one remotely 
controlled translator can be used per program, but 


each on a different channel with its own call letters. 





TV's convention cov 


Newsman for NBC 


erage holds experimental RCA trans 

, ft. and a portable tv camera : ; : Fe 4/4 9 
en ae ee oe > Created a Domestic Radio Facilities Division in the 
powered by a pack on his back 





Common Carrier Bureau to handle radio services and 


June 1956). Three mobile units will facilities of domestic common carriers. 


erate in each convention city. . P . 
- > Established the radio-frequency band 10,500 to 


10,550 me for land and mobile radio-positioning sta- 
tions using c-w emission. 


> CBS 
equipment will be used by CBS to 


Approximately 22 tons of 


cover the Chicago convention, It 
San P Sought information to formulate rules for experi 
mental tropospheric over-the-horizon “scatter” as- 
signments, which Commission believés may replace 


or supplement conventional radio systems. 


will then be moved to Fran 


cisco for the Republican convention, 


High-speed computers, new two 


way radios weighing about 5 


pounds each and a new tv camera 


> Received Stromberg-Carlson petition to establish 
selective radio paging service for certain industrial 
radio users. 


will be included in the equipment. 
The network also hopes to have 
available 


(ELEC 


Ampex video recorders 


for convention coverage 


> Deferred to Dec. 1 the requirement that field 
rRONICS, p 7, May, 1956), intensity measurements of spurious radiation be 
> NBC—-Staffs at each convention submitted with requests for equipment type ac- 
for NBC will number close to 400 ceptance. 
persons. Three mobile units and, 
over 40 cameras will be used at 


each site. On the convention floors, 


a team of reporters will be equipped 


Test Equipment Volume Triples 


> Types 


with radios. Roving mo- 


bile 


cameras 


two-way 
and portable 


will be 


units one-man 


Film 


Value of shipments nears 
$190 million with oscillo- 


Four ty pes of test instru- 


used, units 


ments registered the largest percen 


equipped with high-speed develop 
ing equipment will be on the scene 

The network Porto- 
Vision, portable ty that 
will enable politicians to see each 


will use 
receivers 
other by split-screen techniques 
while they talk to each other, The 


tv audience will have a view of the 


conversation at the same time. 
Hip pocket wire recorders with 
tie-clasp microphones will also be 
used. 

10 


scopes showing biggest gain 


MANUFACTURERS of test equipment 
for electrical, radio and communica- 
tion shipped $188.1 
million worth of products in 1954, 


circuits over 
according to an advance report on 
the 1954 Census of Manufacturers 
by the Commerce Department. The 
total represents more than a three- 
fold increase over 1947 shipments 
worth $54.8 million. 


tage gain in shipments during the 
period 1947 and 
1954. Oscilloscopes (high frequen 
cy types) rose from $766,000 to $7.0 
million during the period, followed 
by radio - frequency 


7-year between 


measuring 
equipment which increased from 
$1.8 million in 1947 to $13.7 million 
in 1954. Electronic volt-ohm-milli- 
ammeters registered a gain of $2.9 
million in annual dollar volume of 


Continved on page 12 


July, 1956 — ELECTRONICS 








Sprague on request will provide you 
with complete application engineering service 
for optimum results 

% in the use of electrolytic capacitors. 


Sprague 


LITTL-LYTICS'® 
for 


transistor circuitry 


pe 


HERE ARE THE SMALLEST aluminum electrolytic capacitors ever made 
to Sprague’s rigid quality standards. Add to that their low leakage 
current, high reliability, and moderate price, and you have a new 
series of miniature electrolytic capacitors ideal for use in tran- 
sistorized pocket radio receivers, wireless microphones, personal- 
style wire recorders, and similar equipment. 
Their ultra-low leakage current is particularly important for it 
means minimum drain and long battery life when used in filtering 
Wereat cannes applications across a battery, and excellent circuit performance 
Cat.No. 30D6 30D16 when used in coupling applications. 

Sprague Littl-Lytics are available in a full range of capacitance 
ratings from 1 to 110 mf, and in standard working d-c voltages 
cf 1, 3, 6, 10, 12, and 15. Sizes range from *%"D x 'o"L to %"D 
x %"L. Maximum operating temperature of the new Type 30D 


Leakage Capacitors is 65°C. 


Current 
(uA Max.) Performance and size data on metal encased, hermetically sealed 


Littl-Lytics, in more ratings than ever before, are all provided in 
NEW Engineering Bulletin 320A, available on letterhead request 
to the Technical Literature Section, Sprague Electric Company, 
»» Marshall Street, North Adams, Massachusetts. 


*& Trademark 


Export for the Americas: Sprague Elects a assachusetts. CABLE: SPREXINT. 
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shipments, going from $723,000 in 
1947 to $3.6 million in 1954. Signal 
generator shipments rose from $3.7 
million to $15.1 million. 


> Leaders—Shipments for five 
of test equipment 
$10 million in 1954, according to the 
They are engine analyzers 
and auxiliary equipment, $23.1 mil- 
lion; oscilloscopes and oscillographs 


types exceeded 


Census. 


other than high-frequency types, 
$16.4 million; signal generators, 
$15.1 million; radio-frequency 


measuring equipment $13.7 million; 
parts for test equipment sold sepa- 
rately, $11.3 million. 


> Other—Volume of shipments for 
other types of test equipmernit listed 
in order 
microwave 


in the Census breakdown 


of value is as follows: 
test equipment $8.4 million; oscil- 
loscopes (high-frequency types), 
$7.0 million; receiving tube testers, 
$5.8 million; electrical volt-ohm- 
milliammeters, $4.4 million; 


tronic volt-ohm-milliammeters, $3.6 


elec- 


million; resistor, capacitor and in- 
ductor measuring equipment, $3.2 
million; broadcast transmitter test 
equipment, $1.6 million. 

Overall volume of shipments for 
other types of test equipment not 
listed in the breakdown totaled 
$73.7 million, 


Hot Tube Made 
For Automatic Circuits 





cera 


ONE of a new series, the Eimac 
) t in the phot 


triod 


mic receiving Tut wh 


iph i being made a ao dua 


and pentod such a tube can withstand 


15-g acceleration at frequencies up t 
tube is 
up to 300 ¢ 
form of flat 


wporation of the 


2,000 cycle The undamaged 
at envelope temperatures 
Electrical terminals in the 
tot facilitate ine 
tube as part of automatically produced 


ircuit modules 


n 





RADAR hanging from stanchion, left, detects cars approaching intersection and 
sends count to computer, right, that controls traffic lights when 


Tubes Clear Highway Traffic Jams 


Traffic control systems 
range from downstown grids 
to isolated intersections 


WITH nearly 62 million registered 
motor vehicles and new ones rolling 
off the assembly lines at about nine 
million annually, traffic congestion 
has become a serious problem. Engi- 
working effi- 
handling of traffic 
are getting help from electronic de- 


neers towards more 


cient highway 


vices including radar and com- 
puters, 
> Vehicle Detection — One way to 


count cars approaching an intersec- 
tion is an overhead doppler radar 
set about the size of a wastepaper 
basket, Its cone-shaped beam covers 
one approach, The set emits a pulse 
each time a vehicle passes through 
the beam. 

Other ways to detect approaching 
vehicles are pressure or magnetic 
detectors set in the road. Some en- 
gineers prefer radar because it does 
the 
ment when it is installed. 


not require digging up pave- 


the 
vehicle detectors go to preset coun- 


> Computers—Pulses from 
ters that establish the traffic-signal 
cycle. At the traffic signal, electron 


tubes control the green-amber-red 
light cycle, 
At so-called 


sections, two detectors on side-road 


semiactuated inter- 
approaches count vehicles while the 
traffic signal is set to favor traffic 


on the arterial highway, At fully 


actuated intersections four or more 
detectors count vehicles approach- 
ing in all directions and allocate 
green time on the traffic signal to 
favor the heaviest traffic flow. It 
costs from $3,000 to $15,000 to con- 
trol an intersection depending upon 
the the 
problems arising in installing cables 
and detectors. 


equipment required and 


> Master Control—In downtown 
areas master units controlling many 
lights automatically set up signal 
patterns to favor the heaviest traf- 
fic flow. In Philadelphia, for exam- 
ple, there will be five master units. 
On Broad St., three units will con- 
trol about 60 intersections. 
Baltimore plans to control more 
than 300 intersections. About 


dozen cities including Atlanta, Den- 


two 


ver, Houston, Los Angeles and New 


Orleans have some form of elec- 


five 
years, an estimated 1,000 cities will 


tronic traffic signal control. In 


have electronic control systems 
The 


control 


radar detector and master 


unit shown are made by 


Eastern Industries, Norwalk, Conn. 


> Speed Control—Doppler radar is 
doing a big job helping police tag 
speeders. About 1,500 units are in 
use, 

radar 
unit installed on Connecticut’s Mer- 
ritt Parkway that tells officers at 
State Police headquarters the speed 


Another application is a 


of vehicles passing the monitor. Po- 
lice can thus foretell impending con- 


Continued on page 14 
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COMPARATOR-CHECKED 
to insure precision parts 


Threaded cores are checked on an optical 
comparator at 1OO-x magnification to assure 
exact conformance, Arnold quality control of 
iron powder cores includes the maintaining 
of rigid electrical, physical and dimensional 
specifications unmatched in the industry. 


Write for a copy of Bulletin PC-109 


Contains essential data on processing control methods 
applications, types, sizes iggested use frequencies 
etc. of Arnold iron powder cores 


ADDRESS DEPT. E-67 
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IRON POWDER CORES 


to meet your highest requirements 


* FOr QUALITY 
% For OIMENGONWAL ACCURACY 


Here are the essential facts to keep in mind about iron powder cores— 
and Arnold. As illustrated above, we make a wide selection of cores, 
from simple cylinders to special cores of complicated design. That 
includes all standard types and sizes of threaded cores, cup, sleeve, slug 
and cylindrical insert cores you may require: for use in antenna and RF 
coils, oscillator coils, IF coils, perm tuning, FM coils, television RF coils, 
noise filter coils, induction heating and bombarder coils, and other low 
frequency applications. Also, a standard series of iron powder toroids is 
being engineered at this time, which will conform to the standard sizes 
proposed by the Metal Powder Association. © We'll appreciate the op- 
portunity to supply your needs... let us quote on your requirements, 


' THE ARNOLD ENGINEERING (JOMPANY 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
General Office & Plant: Marengo, Illinois 
DISTRICT SALES OFFICES ... New York; 350 FifthAve. © 

Los Angeles: 3450 Wilshire Bivd. Boston: 200 Berkeley St 


bh ete 


Want more information? Use post card on last page 
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Antenna on fire chief's car controls 
traffic signal 
gestion, get to the scene and get 


traffic moving again. 


The device 
photograph 


>» Emergency Vehicles 


hown in the allows 


emergency vehicles to turn traffic 
ignals red on side roads while 
speeding along a highway. The 
antennas radiate a 200-ft beam. 
Made by Standard Coil Products, 


the equipment consists of a 
the 


trans 


mitter in vehicle and receiver 


in each traffic-signal control box 


Business Failures 
Up In Electronics 


Slight increase in number 
of failures is offset by 
decrease in total liabilities 


LURING the year ending in April, 29 
manufacturers of electronic equip- 
ment or products failed in business 
compared with 26 in the previous 
year, Total liabilities of the 29 com- 
panies were approximately $11,055,- 
000 as against $14,460,000 for the 
26 firms a year ago, according to 
RETMA’s credit committee. 


the troubled 
companies are continuing in busi- 


> Types—Twenty of 
ness under the supervision of credi- 
tors’ committees and nine have gone 
out of business completely with lit- 
tle or no recovery to creditors. 
Seventeen of the firms were pro- 
ducers of components; eight were 
manufacturers of electronic equip- 
ment; two 
graphs; 
and one manufactured electronic or- 


manufactured phono- 


one produced recorders, 
vans, 


\4 


Electronics Aids Weather Bureau 


Radar for hurricane and tornado 
warning grows as $10 million 
is programmed for more equip- 
ment 


HURRICANE season which started in 
June and reaches its height in Sep- 
tember will be under closer watch 
this year than ever before. The U.S. 
Weather Bureau now has 42 radar 
units in operation in the U. S. 
senting an 
$500,000, 


repre 
investment of nearly 
Two years ago the Bureau had 22 
radar units in operation mainly for 
use in a tornado picket line in Texas 


where a line of 14 radar units was 
established, ~ 

> Equipment—Most radars now 
operating are APS 2 or 13 surplus 
radars turned over to the Bureau 
by the military. With the units a 


range of 200 miles is possible 
Soon, however, the Weather Bu 
reau 


will have new radar units es 


pecially designed for its use. Bids 
are being received for the units 
which will range in pri from 


$100,000 to $250,000. A contract 





4 


Computer, 


covering 


will be let 
units, 


soon about 36 
The Bureau hopes eventu- 
ally to have approximately 100 ra- 
throughout the 


dars in operation 


country for storm coverage. 

Its overall equipment buying pro- 
gram calls for the expenditure of 
1959 of 
has al- 


some $10 million through 
which about $2.5 


ready been approved 


million 
A large per- 
centage of the total amount will be 
for 


new weather radars, 


used electronics including the 
automatic visi- 
bility equipment and automatic ceil- 
ing cloud height recorders of which 


more than 100 are planned. 


> Computers 
Weather Bureau, in 
with the Air Force and Navy, has 


For the past year the 
conjunction 


been using an electronic computer 


for weather predictions. Ultimate- 


ly the Bureau hopes to extend its 
use to tie in with automatic weather 
observers (ELECTRONI p 196, 
May '56) which will obtain the 


weather information, transfer it by 
teletype to a central point where the 
converted to 


information will be 


punched cards for compilation and 


analysis, 





radar and radio vans, left to right, can go by plane as 


Air Force Gets New Radar System 


ELECTRONIC 
guidance radar 
built by 
Corp., 


close-support ground 


system, designed 


and teeves Instrument 

Dynamics 
Corp. of America, at a cost of about 
$40 million, has 


the Air Force. 


subsidiary of 


been delivered to 


> Parts—The system, designated 
MSQ-1A Close-Support Control Set, 
consists of three basic vans: radar, 
computer and communications. The 
radar tracks friendly aircraft and 
furnishes the 


continuous data to 


Continued on page 16 
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revolutionary CE fy | 
a ala 





INCE 1650 


CONTINUOUS ALL-METAL 
VACUUM PATH FROM PORT 
THROUGH DIFFUSION PUMP 





The Magdeburg Hemispheres Test was a Tce 

demonstration of creating a vacuum. That was 

in 1650 over 300 years ago... today 

Lee) demonstrated a revolutionary new 

concept in vacuum .. . a valve-less rotary 
~ Exhaust Machine. 


This rapid-speed, rotary-in- roe automatic Ex- 
: haust Machine features a continuous all-metal 
vacuum path from port through diffusion pump 
completely. eliminates the conventional 
slide valve . . . individual automatic leak de- 
tector and shut-off valve on each port . 
water cooled compression chucks. are auto- 
matically operated . . ... automatic tipping. 
torch and automatic tubulation remover are 
also employed. 
Ultra-high vacuum is achieved with the unique 
design and rugged construction of Kahle’s 
automatic Exhaust Machine. Ideal for exhaust- 





ing cathode ray tubes, transmitting tubes, re- satiatd Micaltea el eataiiinte ih ot: 
p ceiving tubes, x-ray tubes, te all other high- 
reliability types. . x 
The type Machine illustrated is one of a wide 
‘ selection of sizes cr ranges available at Kahle. 
PA ee 
File Folder containing Fah 
iy a me rae ‘eS Pag hak ; 
. CO fees fs - 
ENGINEERING COMPANY 1310 SEVENTH STREET ar BERGEN NJ sai 


: . 
DESIGNERS AND BUILDERS OF AUTOMATIC AND SEMI-AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERA IONS 
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computer van for evaluation. 
The computer 


prets and issues all necessary com- 


analyzes, inter- 
mand instructions for tactical guid- 
ance of the aircraft. It also provides 
plot of the 


a continuous location 


of any and all airborne weapon 
systems. 

Proper functioning of the system 
can be checked by a series of built- 
in automatic test problems and test 


operations, 


Tube Testers Invade Supermarkets 


Test-them-yourself stands 
in 12,000 stores become 
factor in tube sales 


MANUFACTURERS of tube testers of 
the special quick-setup type have 
sold a total of 12,000 units, close to 
1953. The 


testers go into supermarkets, drug- 


$3 million worth, since 


stores and hardware stores for use 


by customers, and often get the 
same rough treatment as pinball 
machines, 

» Acceptance Though looked 


upon by many as a fad, the business 
taken hold solidly in the 
wert, southwest and southeast. In 


has 


some areas it accounts for up to 50 
percent of all tube 
The estimated national aver- 
age of self-service replacement tube 
sales is around 


replacement 
sales. 


10 percent. 


> Techniques—Special 
floor stands, foolproof and easy to 
operate, are installed in stores with- 
out charge by route operators. A 
favored location is near the liquor 


testers on 


counter in a grocery store, because 
there is usually a clerk to assist 
with tests and unlock the tube stor- 
age rack in the tester 
setups carry aS many as 
ferent tube are 
checked out and paid for along with 
groceries, 


some 
125 dif- 


Tubes 


base. 


types. 


A location is usually serviced 
once a week by the owner of the 
tester, Although many tester routes 


are owned by parts jobbers and 
radio servicemen, the majority are 
owned by pinball and jukebox route 


operators. 


> Profits——Testers cost from un- 
der $200 to around $350. In the 
best southern California locations, 


monthly sales can run as high as 


$1,000 per tester, with average 
monthly sales per tester hitting 
$350. The national average of 
16 


supermarket tube sales is reported 
to be about $70 per month per out- 
let. 

A consignment contract between 
the the 
usually gives the 
25 percent of gross sales. Even with 


store and route operator 


location around 
this, the monthly return on the op- 
investment runs 15 to 20 
After half a 80, 
a well-developed route can be sold 
at profit of 100 to 200 percent, taxed 
at capital gain rates, 


erator’s 


percent, vear or 


>» Manufacturers Firms making 
special tube testers for this market 
Scientific Devel- 
Ft. Atkinson, Wis. 
Mfg. Co. of Mil- 
response to units 


1953 in Milwaukee was 


American 
opment Co, of 
U-Test-M 
watikee, Initial 
installed in 


include 


and 


slow, partly because of antagonism 





Typical 


tion 


grocery supermarket installa 
Multiple sockets minimize control 
settings needed for test 





of local servicemen and tube job- 
bers, but sales picked up in 1954. 
Largely resigned to sharing tube 
profits, servicemen in some 
areas pay as much as $20 a month 


for the privilege of painting their 


sales 


name on the tester door to get the 
repair business when a new tube 


won’t fix the set. 





market 


New video film recorder enter 


as 


Bright Future Seen for 
Kinescope Recorders 


Announcement of video-tape 
recorder does not appreciably 
affect film-recorder market 


No SLUMP in sales of video film 
recorders is anticipated because of 
a recently announced video tape 
recorder according to a spokesman 
Precision Laboratory, 


for General 


a supplier of kinescope recording 


equipment. 


> Prices—-Ampex is taking orders 
for its vtr at $45,000 a unit, Film 
recorders with optical sound tracks 
are quoted by GPL at $23,000 and 
with magnetic-sound-track 
for as low as $19,700. 


units 


P Other Companies Most re- 
cently, Univox Eastern made a bid 
for part of the film recorder mar- 


ket. It is taking orders for a kine- 
scope re order (see photo ). The 
equipment consists of two units 


which can be transported, and set- 

up for operation within a few min- 

Current price is $25,000. 
(Continued on page 20 
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es «es it’s G-R 
® 


Type 
where 


The recently announced Carboloy Machinability 


promises to make the life of the tool engineer much less compli- 


cated. This compact instrument provides quick, simple answers 
to specific metal-cutting problems. Seventeen variables, including 
cutting speed, depth of cut, tool life, feed, metal removal rate and 
horsepower, can be determined accurately through use of the 
Computer. 


Every part and component built into this “‘machining com- 


puter” had to meet stringent electrical-performance standards 
In particular, General Electric engineers had to be certain that 
all known quantities would be correctly conveyed to the com- 


puter input circuits. That is why General Radio Type 970 


Precision Potentiometers were specified for all fifteen of the 
panel function controls used to establish the input conditions 
Dependable, trouble-free operation is of necessity high on 


the list of specifications for any computer. Precision G-R 


{ 


Potentiometers are suited for computer use 


because, they 


are sturdy and versatile . have superior resistance char- 


acteristics...feature a-c performance which is substantially 


} ana 


better than that found in higher-precision type 
5 yt 


finally, they are very low in cost for value received. 


GENERAL RADIO Company 


90 West Street NEW YORK 6 «+ 8055 13th St, Silver Spring, Md. WASHINGTON, D. C. 
1150 York Road, Abington, Pa. PHILADELPHIA 
920 S. Michigan Ave. CHICAGO 5S + 1000 Seward St. LOS ANGELES 38 


We Sell Direct. Prices are net, 
f.o.b. Cambridge or West Concord, Mass. 


Computer 


f 
* High Roses rom $ a.1¢ 


Write for POTENTIOMETE 


Cee ce 


970 Potentiometers 
performance and reliability count 


Not “Just Another 
Ofentiomete re 


The high 


reasonable 
Oday’s 


GWality p,,; 
uilt 

Prices js these Potent 

4 unique ‘Ometers 


n 
. n 


1“ 
*l ine@arity Bette, es t “Vailab} 
1 «0 


*% Seve, 2% for Lar 


G q 
St: "faded to 2 ger Unit 
— Resistance ore SMalier 
*R > 9s Sizes 
*tNS trom 2 to 20 w < to 500,000 op t 
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Diameter » . 
s 


iteen < 


*1Yy* 


at e 
Price Oo aye" Ambient 
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stion to $10 00 


*% Low 
* Total Enclosure Slectri 


VERSATILiTy 
Units wil; be 


~ Values Other than 
™ (@istance and 

Clive Prices can be 
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MILLIONS OF TRANSISTORS with 
BILLIONS OF HOURS OF SERVICE 


far more in use than any other make 
A Solid Foundation for Confidence when you Specify 


TRANSISTORS 


Raytheon Transistors offer you the superior electrical performance, relia- 
bility and mass production advantages of Raytheon’s fusion-alloy process. 


RAYTHEON LOW FREQUENCY TRANSISTORS 
eres Base Max Alpha 
















$ Emitte 8B Current N F 
Type Owe Volts Meg Cutoft feeant Resitanee fegh cnered Cutoft 
ohms pA mA ohms Factor db __ me, 
4 2N63 A 6 2.0 6 1.0 350 22 25 0.6 
2N64 A 6 2.0 6 1.0 700 45 22 0.8 
ce ome 2N65 A 6 2.0 6 1.0 1500 90 20 1.2 
b. . 2N106 A —1.5 1.0 6 0.5 700 45 12 0.8 
2N130 B —6 2.0 6 1.0 350 22 25 0.6 
}-- 020" 1 2N131 B -6 2.0 6 1.0 700 45 22 0.8 
+] 2N132 B 6 2.0 6 1.0 1500 390 20 1.2 
' 2N133} B 1.5 1.0 6 0.5 700 45 6 0.8 
as ome spaannmevunen corinne nemgrerenneera i idateeiaiatiail a nieanianial aa  sciaseeslameaisiasdl cantina 
iy WA RAYTHEON RF TRANSISTORS FOR RADIO RECEIVERS 
} Gain 
Base (Maximum Gain 
Current Collector Available) (Useful) | Converter 
0 097" Amp! Capacity at 455 KC | at 455 KC Gain 
bal Factor oul db db db 
Olan 75 1246 
me ned 2N112 30 ) 12+6 
—-7 =| *CK766 45 124.6 
; *2N111A 25 12+2 
& *2N112A 30 12+2 


*CK766A ! 45 1242 


s nee RAYTHEON AUDIO OUTPUT TRANSISTORS 


Power Dissipation Coefficient 




























Push-Pull Pair ane Class A 
Emitter ——— - - Strapped - — 
Current Gain % In Aur to Chassis Gain 4 
we db Distortion °/mw °/mw db Distortion 
28 (100 mw) 6 0.45 0.20 30 (10 mw) 


24 (500 mw) 


0.18 



























































oe 3 (50 mw) 
- mae —— 

KT Le RAYTHEON COMPUTER TRANSISTORS 

: on My mar — — SR 

} 4 : y Grounded Emitter Switching 

I, -1 I, —20 Saturat 
fo ons — Extrinsic Alpha . —— — ieekienes 
7 Emitter Base Current Freq Collector Rise ] Storage = —20ma 
Current Resis Ampl Cutoff Capacity Time Time = —15ma 
§ ohms Factor Mc | pul psec psec 
" . eames eed 

% 10 12 0.1 | 0.6 


0.1! 25 
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Base Saturation 








Current Impedance 

Ampl Th = —1 ma 

Factor** I, = —10ma 

(Min.) ohms 
10 500 












15 600 















+ tyne 
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Reverse Current at —20v 
Collector Emitter 
wA (max) | pA (max, 


Noise 
Factor 
db (max.) 


Collector 


Alpha Freq 
Resistance 


Cutoff 
KC 

~ 400 

600 

500 











Resistance 
















MAXIMUM JUNCTION TEMPERATURE 150°C Temperature Rise (free air) 0.50°C/mW 
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such popularity MUST be deserved! 


SPECIAL TUBE 


RELIABLE MINIATURE AND SUBMINIATURE TUBES - 


Not only on the breadboard but in the field 


the preference is for 


FLAT PRESS 


RELIABLE SUBMINIATURE TUBES 


More Flat Press Subminiatures are on the job than button types. 


HERE'S WHY: 
Flat Press is the seal of reliability 
Glass to metal seal is longer 


Glass is heated only once 


— reduced glass strain 
— no lead burning 


No harmful electrolysis — Raytheon Reliable Flat Press Sub- 
miniatures are life tested at 220° C minimum 
bulb temperature. 


Flexible leads are tinned right up to the glass seal — socketed 
without strain on the glass. 


in-line leads with flat press — the ideal combination for 


— automation 

— printed circuits 

— easier socketing 

— faster, neater wiring 


Raytheon’s Flat Press Subminiature construction is backed by 
seventeen years of manufacturing experience during which 
many millions of Flat Press Tubes have been made. 


Reliability. Only one glass failure per six million tube hours, 
based on quality control tests of 4200 tubes operated for 
10,000 hours each. 


ALL THIS 


PLUS 


TLC 


...Raytheon Reliable Subminiature Tubes are now adding 


that priceless ingredient T L. C. 


mig. co. 


Boston Home Office: 55 Chapel St 
Newton, 


; Mass. + Bigelow 4-7500 
D o Vv i Ss i oO LS For application information write or call the 


Home Office or: 


VOLTAGE REFERENCE TUBES flow York: 589 Fifth Ave, PLaza 9-3900 


‘VOLTAGE REGULATOR TUBES - PENCIL TUBES + #NUCLEONIC TUBES Chieage: 9501 Grand Ave., Franklin Park, TUxedo 9.5400 
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Earthquake Ernie, left, is the name given to Northrop Aircraft’s new electronic 


haker (arrow), Robot like device, right, is 


as 


used at GE to simulate desert heat and g are 


Environment Creates Big Business 


More companies buy equipment 
to meet new extremes in 
operating conditions 


EVER increasing military require- 
ments for electronic equipment that 
will operate within even wider 
limits of heat, temperature, hu- 
midity, pressure, and other climatic 
and operating 
boosted the importance of environ- 
mental test equipment to the indus- 
try. 


conditions, have 


> Contracts 
tronics firm holding military con- 
tracts has environmental testing 
equipment available. One of the 
largest companies in the environ- 
mental field estimates that electron- 
ics firms, alone, account for about 
$10 million in equipment sales a 
year, 


Nearly every elec- 


> Equipment—Depending on the 
units, many of which are custom 
made, prices range anywhere from 
$1,000 to $150,000 per system. Size 
of the units range from one cu ft 
dry ice chambers to walk-in rooms, 
and giant facilities, such as those 
at an Air Force base where an air- 
craft hangar has been set up for 
environmental testing of complete 
aircraft, 


> Range— Whereas the temperature 
range for much equipment was 


20 


from 100 to 350 F, today the 
range may go from 150 to 500 F, 
and up to 1,000 C in some special 
installations. 

Temperature and altitude cham- 
bers are the biggest sellers but com- 
panies supply equipment for nearly 
every condition, including baths, 
sand and dust, explosions, fungus, 
fog and vibration. 


> Firms There are about two 
dozen companies that manufacture 
environmental equipment, accord 
ing to the Environmental Equip- 
ment Institute, although about 15 
companies do the bulk of the busi- 
ness, In addition, a number of elec- 
tronics manufacturers build their 
own equipment. But as_ specifica- 
tions and requirements increase, 
more firms are buying ready-made 
equipment. 


> Product 
Consolidated Electrodynamics have 
set an agreement in which Consoli- 
dated will manufacture and market 
shock-testing 


General Dynamics and 


Convair’s dynamic 
machine. The 


shock experienced by equipment in 


device simulates 
actual use, It is capable of apply- 
ing widely varying accelerating and 
decelerating forces for controlled 
periods of time. It will be used in 
shock-testing electronic equipment 
for missile and aircraft applica- 
tions. The cylindrical device is no 


larger than a golf-bag, whereas 
drop towers now used for shock 
tests require much more space. 

A new midget shake-test device 
has been developed by Northrop air- 
craft. Less than one cubic foot in 
size, the device can apply a force 
of 55 g’s to guided missile electronic 
components weighing more than 
1,000 pounds. It produces vibrations 


ranging from 5 to 600 cps. Prime 
mover is a vibration exciter com- 
posed of the two-stage electrohy- 


draulic servo valve and the hydrau- 
lic system. An amplifier-like exciter 
transmits electronic impulses to the 
valve’s pilot spool. This controls the 
movements of the piston rod _ to 
shake the specimen. 





RESEARCH of petroleum is aided by 
RCA unit at Atlantic Refining 


Electron Microscopes 
Keep Gaining 


Applications widen as industrial 
and biological research 
activities increase 


BETWEEN 1,000 and 1,200 electron 
microscopes are in use throughout 
the world. 


> Market—RCA estimates that it 
has produced about 600 units. Many 
have been manufactured abroad. 
About two dozen foreign firms are 

active. 
Countries in which the devices 
(Continued on page 22 
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BARRY ADDS Re 
NEW WEST COAST yee ee TM Lag 


FACILITY 


Occupies Plant in Burbank 


With its purchase of all physical assets 
of the United States Sheet Metal Prod- 
ucts Company in Burbank, California, 
Barry Controls Incorporated estab- 
lishes a Western Division for improved 
service to the aircraft and missile in- 
dustry. Operations of the Western Di- 
vision will include an engineering 
design section, a shock and vibration 
test laboratory, a model shop, and ALL-ANGL Mounts 
production of special designs. 


inte 


gral with base of relay 


The metal-working facilities of this interlock assembly built by 
plant will be used to produce proto- Diaphlex Division of Cook 
types of vibration-isolating mounting Electric Company for F 86 
bases and for short-run production of and F 100 
special mounting bases. Stocks of 
standard isolators will also be main« ~——— 
<~- 
o. 


tained here. Barry’s present West re. 
3 ' f 2 


% 
" 
Coast engineering office will become e ea ; 
part of the engineering section of the $ al 
Western Division Si 
, ’ | 3 
With the availability of on-the-spot | 


engineering consultation and local 


- 


P 
mY 
P 
model-shop facilities, design and de- = a 
velopment of complex mounting sys- ' 
tems for missiles and jet aircraft will mn TH 
be speeded and valuable lead-time J . 
gained for production of prototypes. 


CHIVERS TO HEAD © "co lalliialies 

WESTERN DIVISION F\c0'stper Score moss give reliable. indication 

through every flight attitude — or the pilot won't 
know which way is up. 


That’s why ALL-ANGL Barry Mounts are chosen to 
protect the delicate sensing relays in the interlock assembly 
for this vital instrument. Close-tolerance operation in all 
attitudes demands the certain isolation of vibration y 
assured by ALL-ANGL Barry Mounts. 4 


Two added advantages result: he 
1. Size of the unit is cut 40% by 2.Short leads replace long ca- * Steins 


integrating ALL-ANGL mounts, bles because the Barry Mounts F.100 Super Sabre 
upside down, in the base plate float the assembly within its case. Ph*"® cevrtery of North 


American Avietion, inc 
When your problem is protection through all flight attitudes, your 
inswer is ALL-ANGL Barry Mounts. Write for Data Sheet +56-01 
giving detailed information. For recommendations on specific problems, 


Pe) 


| call your nearest Barry Sales Representative 


A. S. Chivers, Sales Manager of Barry 
Controls Incorporated, has been ap 
pointed General Manager of 

Barry Western Division. A 

of Massachusetts Institute of 


nology, Chivers joined Barry i 952 ay \Y—— 
as administrative assistant wit c BARRY MOUNT 
eee —a 


sales ck partment He was mad Assist- 


ant Sales Manager in 1953 anit Salen Cc ©) a | . is R oO a J SALES REPRESENTATIVES 


Manager in 1955. As General Man- Terie IN ALL PRINCIPAL CITIES 
ager of the Western Division, he will 


Barry's Western Division, in Burbank, California, will offer engineering 
facilities, prototype service, and short-run production of “specials”, 


responsible for the direction of all 


i aaa: 707 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 
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are produced include Holland, 
Switzerland, France, Sweden, Ger- 
many, Great Britain and Japan. 
There are some 12 or 13 different 
brands of electron microscopes 
made in Japan. Russia claims that 
it has several models available. 

Industrial and biological research 
represent large markets for elec- 
tron microscopes. More than 20 
companies in the chemical and 
processing field have installed the 
devices. The petroleum and rail- 
road fields also rank high in im- 
portance along with the metal 
fabricators and industrial research 
institutes. 


>» Use—Atlantic Refining Co. re- 
cently installed an RCA unit at its 
research labs. It is being used in re- 
search and development of lubricat- 
ing greases, waxes and catalysts. 
According to Atlantic, grease tech- 
nology is being advanced by elec- 
tron microscopic study of the ef- 


Wire Makers Size 


Communications equipment ac- 
counts for high volume but 


printed circuits are gaining 


WIRE and cable for communications, 
ranging from wire used in radio and 
tv sets to railroad signal wire and 
for 
percent of the total value of insu- 


coaxial cable, account over 20 
lated wire and cable produced in the 
uv. & AR $1.5 billion 
worth of wire and cable 
was produced and shipped last year 
with between $300 million and $400 


estimated 
insulated 


million dollars worth going for 
communications equipment. In 1953 
communications wire and cable 


shipments totaled about $300 mil- 
lion 


> Sets—Radio 
have been major markets for some 
About 20 
RET- 


and tv set makers 


wire manufacturers. 
companies are members of 
MA’s wire section, 

Last year an estimated 400 mil- 
lion feet of wire, mainly Awg. No. 
18, 20 and 22, 
At current prices this represents 
about $2 million. Add to this, wire 


were used in tv sets. 


2 


fects of processing variables such 
as composition, temperature and 
degree of mechanical work on the 
structure and quality of greases. 

The electron microscope played a 
part in the development of the Salk 
polio vaccine. It is capable of mak- 
ing polio virus visible. It is also 
aiding law-enforcement agencies. 
With the device it is said to be pos- 
sible to detect the origin of incen- 
diary material. 


micro- 
magnifica- 
tion of 20,000 diameters. 
North American Philips and 
Seimens & Halske have models that 
provide direct magnification up to 
100,000 With photo- 
graphic enlargement, useful mag- 
nification can be 
300,000 diameters. 
Prices 


> Power—Early electron 


scopes provided direct 


about 


diameters. 
extended up to 
from about $9,000 


to $45,000, depending on power and 
auxiliary services, 


range 


Up Future 


used in 14 million radios, computers 
and military equipment, 


> Insulation According to a 1955 
survey by the Department of Agri 
culture, the communications wire in- 
dustry purchased 72 million pound 
million 
pounds of paper, 28 million pounds 
9.6 
cotton and about 5 million pound 


of plastics material, 35.5 


of rubber, million pounds of 


of acetate, asbestos and fibrous 
glass. 
> Printed Circuits—Increasing use 


of printed circuits has cut the vol- 
ume of hookup wire sold for ele 
tronics. This year an estimated 70 
percent of all radios will use print 
ed circuit boards and some 6 mil 
lion sq ft of printed circuit boards 
will be produced for tv sets. In all, a 
total of 8 million sq ft of 
circuit 
1956. 


RCA’s new color and monochrome 


printed 


board may be produced in 


sets will use up to six printed cir- 
cuit boards in each chassis. In the 
new color sets from 80 to 90 per- 
cent of the circuits are on printed 
circuit boards compared to about 20 
percent in previous color sets 





Control board of new nuclear react 


industrial research is inspected as 


Industry Gets Private 
Nuclear Reactor 


Unit for industrial research 
goes into operation at Armour 


Research Foundation 


PRIVATE nuclear reactor for indus- 
trial research goes into operation 
$1.2 million physics 
electrical engineering 


at a new 
and 


search building being constructed 


re- 


by Armour Research Foundation of 
the Illinois Institute of Technology 
in Chicago. It was built by Atomics 
International, a division of North 
American Aviation. 
a neutron and gamma source and is 


The reactor is 


not intended for the generation of 
fi ¢ research 
on reactors themselves. 


electrical power, nor 


> Use—Probably the most fre- 
quent use of the ARF research re- 
in the production of 
The 


makes possible, structure analysis 


actor will be 


radioactive samples. reactor 
potentially more powerful than the 
standard x-ray diffraction tech- 


niques. 


> Electronics The 
tion consists of circuits which mon- 


instrumenta- 


itor reactor power and the perform- 
ance of the gas-handling and cooling 
for 
area radiation monitoring and sim- 
ilar instrumentation. 


system. There is_ provision 


> Firms Twenty-four industrial 


companies are participating in the 
nuclear research 


reactor program 


Continued on page 24 
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1935 


EARLY RESEARCH AND DEVELOPMENT EXPERIENCE with electronic IN USE TODAY, this huge nodding height finder was designed and 
location equipment at G.E. began in 1935 when this first system, developed by General Electric to be used with powerful search radar 
with an output of 1'2 watts, located planes up to five miles away systems and is a major contribution to long-range aircraft location. 


How G.E.’s 20-year antenna background can 
help make your radar system more effective 


6 examples show experience in all areas of land- and ship-based antenna work 


To give you an outstanding source for reliable, precision 6. One of the first combination antennas (allows both 
radar antenna equipment, General Electric backs modern search and elevation detection), the Navy’s SPS-8 was 
facilities with the know-how that comes from many years of designed and produced to give a precise beam pattern 
research, engineering, and manufacturing experience This extensive background enables clearer perception of 
For example, early research in electronic location equipment special engineering and manufacturing problems. It is the 
at G.E. began in 1935 and engineering and manufacturing element that helps give G-E precision antenna equipment the 
experience includes these six major areas efficiency and reliability to help make your radar system 


1. Stabilized bases to compensate for ship pitch and roll more effective. For more information, contact your G-E 
vith Nav intennas in World Apparatus Sales Office or use coupon below 


sNAYV 


were built in large quantit 
War II. 


2. Small, portable systems for weather balloon tracking Mail to: General Electric Company, Section J223-2 
were developed and produc ed for the Army and Navy in 1948 Schenectady 5, N. ¥ 
. . . . Please send me these two bulletins: 
3. Powerful heightfinding antenna, FPS-6XW1, de 
eae bs ar he GEA-6279, Radar Antennas, Mounts, Components, and Acces- 

veloped by G.E. for USAF in 1949. wa in advancement sories 
GED-2494, G.E.'s Naval Ordnance Department Offers Complete 

Engineering and Manufacturing Services 


in long-range detection 


For immediate project ) For reference only 


today was G-E developed and produced for Navy early 
I I 


Name 
Position 
Organization 
Address 


warning ships 
5. Long-range search antennas (FPS-7) were designed 
and built by G.E. using advanced construction techniques 


| 
| 
| 
4. Giant shipboard search antenna, largest in use | 
| 
| 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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at ARI 


are act 


At least six of the firms 

in the electronics field. 
Mach firm is contributing $20,000 

toward the construction and initial 


the $700,000 


operat n of 


reactor 


facility. ARF is providing the re- 
maining funds. The companies will 
hare in the benefits of a three-year 
program aimed at the application 
of atomics to industrial problems. 


TV Industry Pushes Color 


More tv broadcasters add 
color facilities. Two color set 


makers break $500 prices 


NUMBER of tv stations that get net- 
work color service over Bell Sys- 
tem facilities reached 203 stations 
in 141 cities as of June 1. At the 
beginning of the year only 190 sta- 
tions in 101 cities had the facilities 
At the end of 1954, AT&T 
country tv routes had been re- 
engineered to carry color to 139 sta- 
101 cities, 

CBS reports that it now has 117 
station 


available 


Cross 
tions in 


equipped to rebroadcast its 


color shows it has 82 stations 


equipped with color slide equipment, 
30 with color film equipment and 8 


with film, slide and studio 


color 
equipment 

At the beginning of the year 32 
NBC affiliates had slide-film equip- 
ment and 11 were fully equipped 
for originating live color shows. The 


Interiors of nuclear reactor 


pected by special industrial-tyv 


tainless-steel casing removed 


vide sole urce of illumination. A 





Radio 
150 mm long 


smoke flues 


24 


at England’: 
camera made by Pye, Ltd 
camera ha 

mirror that permits all-around viewing and four 
similar camera ti 
Werke of Bavaria for boiler in pection 


the camera is blown by c 


network is surveying its stations 
for an up-to-date picture of its color 
facilities. 

ABC still holds to its announced 
policy of not equipping its owned 
for until 
circulation is sufficient. 


stations color color set 


> Expansion—CBS is expanding its 
color facilities on the West Coast. 
It is adding two color studios to its 
tv city in Hollywood and converting 
an existing studio for color tv. The 
net now has four color studios in 
Hollywood. 


> Sets—Admiral and RCA, 
broken the $500 color tv price bar- 
rier with new color tv table models 
for the fall market. Admira]’s set 
will sell for $499.95. RCA has es- 
tablished a price of $495 for its 
model, It is expected that nearly 
major tv set manufacturer 
will have color tv in new fall lines 
and that some will also offer sets 
below $500. 


have 


every 


Industrial TV Inspects Reactors 





Calder Hall atomic power station are 
Shown with it 
controlled rotatable 
at tront that pre 


Grundig 


remotely 

mall bulb 
made by 
Only 47 mm in diameter and 
; and 


mpressed air through steam pipe 





Noise Measuring Gear : 


Has Brisk Sales 


Eight-year period produces 
seven-fold sales increase. 


Future looks even brighter 


iN the five years noise has 
been recognized at a deterrent to 
efficient output and a possible cause 
of impaired hearing. Some states 
have laws making impairment of 
hearing subject to workmen’s com- 
pensation procedures. Such 
are increasing. In Wisconsin during 
1953, 381 workers received a total 
of $650,373 for 
impaired hearing caused by indus- 


past 


Cases 


as compensation 


trial noise. 


> Sales Noise-measuring equip- 
ment sales including sound-level 
meters, audiometers and related 


equipment have soared from about 
700,000 in 1947 to over $3,000,000 
in 1955. Sales of one sound-level 
meter than 20 
above those for a similar period 


are more percent 
last year. 

Prices of noise-measuring equip- 
ment range from $900 to $1,100 
while audiometers available 
from $350 to $700. 


are 


> Latest 
of sound-level 


Combining the functions 
meter, octave-band 
analyzer and narrow-band analyz- 
er, the Soundscope, made by Mine 


Safety Appliances Co., Pittsburgh, 


Pa., is a_ self-contained portable 
unit. 

It can measure from 24 to 150 db 
and filters the noise into any of 


eight octave-bands covering the fre 
quency range of 75 to 19,200 cps 


Financial Roundup 
First quarter earnings for 
many firms in the industry 
were lower than in 1955 


NET income of 25 firms in the radio 
tv electrical equipment field for the 
1956 is off 31 


first quarter of per 


cent from the first three months of 
1955 and 382 percent from the 
last quarter of 1955 according to 


a survey by the First National City 


Continued on page 26 
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VARIABLE 
CAPACITORS... 


“BFC” butterfly-rype co- 
pocitor with isolated 
rotor, very low minimum 
capacity and low induct- 
once. For VHF applica- 
tions as series capacitor 
with no rotor connection. 


“HFA” Similar to “HF” 
model, but with larger air 
gaps for higher breok- 
down ratings. Used for 
high-frequency, low- 
power transmitting. Also 
available os dual unit. 


Und ZN UN) Ud ZA Ge YY © 


@ Send for your copy of Bulletin F ; 


“MAC” Low minimum ca- 
pacity and very low in- 
ductance. Ideal for VHF- 
UHF applications. De- 
signed for use in minia- 
turization. Also available 
as butterfly type 
“MACBF". 


“MC” Designed for maxi- 
mum versatility in mount- 
ings, connections and ca- 
pacity choracteristics. 
Rotor stop permits 180° 
clockwise rotation with 
increasing capacity. Also 
available as dual unit. 


“APC” A compact, high 
quality air dielectric trim- 
mer. Extremely high re- 
sistance to temperature 
changes, moisture and 
vibration. 


~~ 


“RMC” Similar to “MC-S” 
but featuring extra rigid 
design. Heavy frame of 
aluminum tie rods and 
end plates. 


“MAPC” A scaled down 
version of the “APC”. De- 
signed to fill the needs 
of miniaturization. Suit- 
able for VHF use. 


ae Or 


a — 


i 
> | 


“NZ” Compact transmit- 
ting nevtralizing copaci- 
tor designed for easy and 
accurate adjusiment. Long 
leakage paths to ground 
from both rotor and 


(‘= 


tf a 
we 


— 


A 


nl 


“HF” A high frequency 
design featuring extra 
long sleeve bearing and 
positive contact nickel- 
plated phosphor bronze 
wiper. Also available as 
a dual unit. 


"VU" Permits use of 
“lumped constant” cir- 
cuits up to 500 MC. Two 
sections in series elimi- 
nate rotor wiper, Pyrex 
glass ball bearings elimi- 
nate noise from usdal 
metal-to-metal bearings. 


For commercial, military and industrial applications 

you just can’t beat Hammarlund Variable Capacitors lor 
uniformly high quality design, materials and workmanship 

Che capacitors illustrated here are just a small representative 
portion of the complete Hammarlund line. In addition to stock 
designs, Hammarlund offers you unparalleled variable capacitor 
know-how in development, design and production 

Whatever your needs, when it comes to special or standard 
variable capacitors, naturally, come to Hammarlund 


HAMMARLUND MANUFACTURING COMPANY, INC. 


460 West 34th Street, New York 1, N.Y. 
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Bank of New York. Total net profit 
$55.2 mil 
lion compared to $80.6 million in the 


in the first quarter was 


first quarter of last year and $81.0 
million in the fourth 
195H. 


Following are the net 


quarter of 


profit re 
ports of companies in the electron- 


ics field, as reported in the past 
month for the fiscal periods indi 
cated plus a roundup of security 


transactions: 


Net Profits 


fompany 1956 1955 
iMlectronics 
1 $89 916 $81.408 
m. Cable & Radio 
née $18,977 211,446 
\mphenol 3m 62,985 104,451 
Keckman Inat, 9m 1,144,888 872,082 
Clevite 4m 748,000 1,175,000 
lou Mont 4m 79,000 7 N00 
A. Edison 4m 382,675 0,457 
Hectronic Eng, 4m 10,781 14,94 
irret Ym 110.810 107,209 
fien,. Pre Maquip 
im 246.97 11 ORE 
ffmann 3m 167,994 O9, 998 
1 navox om »¢ 9 O00 110.006 
linn. Minin " 8.6432,518 i,4 17 
Motorola 3m O12 876 Os 
iymple m 159.464 42 64) 
HCA m 7 Oo SOR O00 
legwler im KOF 76 (74,5 
tandard ¢ | " 61 1nh* 116,699 
Warr 
i 18 6.064 
if i m 1 Me { { 
Inetrun 
" 40.000 91 000 
r rman " 64,660 O7 284 
r hh ‘ ' 18 575.000" ] ik”? OOF 
+} m 1821.16 074.960 
. . . s 
> Securities Mohawk Business 


Machines offered 167,000 shares of 
common stock, par 10 cents, at 75 
cents a share, Proceeds will be used 
for additional working capital and 
eneral corporate purposes 
Norden-Ketay obtained a 
million V-loan and has sold $1 mil 


lion of 


$6.5 
debentures. Funds will be 
ised to meet working capital needs 
irising from increased production 
demands, The V-loan is guaranteed 
by the Navy. The $1 million 5 per 
cent convertible, subordinated de 
, 4re convertible into com 


mon stock at a price of $13.88 1-8 


benture 


per share 


General Electric the 


market $300 million in 20-year 3.5- 


placed on 


percent debentures due May 1, 1976 
rhe debentures are priced at 100.5 
percent and accrued interest to yield 
about 3.47 percent to maturity. Pro 
ceeds will be used for retirement of 
outstanding short-term borrowings, 
for the replenishment of funds spent 
in the firm's expansion program and 
for the improvement, replacement 
and expansion of plant and other 
facilities. 
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FUTURE MEETINGS 


Aus. 20-21: National Telemeter 
ing Conference, IRE, AIEEF, 
IAS, ISA, Biltmore Hotel, Lo 
Angeles, Calif. 

AuG. 21-24: 1956 Western Elec 
tronic Show and Convention, 
Pan-Pacifie Auditorium, Lo 
Angeles, Calif. 

AuG. 22-Sepr. 1: The 23rd An 
nual British National Radio 
Show, Earls Court, London. 

Aue. 24-26: Seventeenth Annual! 
Summer Seminar, IRE, Em- 
porium, Pa. 

Sepr. 10-12: Information Theory 
Symposium, IRE, MIT, Cam 
bridge, Mass. 

Sepr, 11-12: Second RETMA 
Conference on Reliable Elec 
trical Connections, University 
of Pennsylvania, Philadelphia. 

Sepr. 14-15: Sixth Symposium, 
Mellon Institute, Pittsburgh. 

Sepr. 17-21: Eleventh Annual 
International Instrument 
Automation Conference and 
Exhibit, ISA, New York 
Coliseum, New York, N. Y. 


Spepr. 24-25: Industrial Elec 
tronics Conference, IRE, 
AIEEE, Hotel Manger, Cleve 
land, Ohio. 


Sepr. 26-30: New York High Fi 
delity Show, New York Trad 
Show Building, New York. 

Ocr. 1-3: IRE Canadian Con 
vention, Automotive Bldg, Ex 
hibition Park, Toronto. 

Ocr. 1-3: Twelfth Annual Na 
tional Electronics Conference, 
Hotel Sherman, Chicago. 


Ocr. 1-4: Semiconductor Sym 
posium, Electrochemical So 
ciety, Statler Hotel, Cleve 


land, Ohio. 


Industry Shorts 


> Mobile Radio 
will be accepted by General Electri« 


service contracts 


in its own name for the first time 


under a new sales policy. Author 
ized service stations will be con 
tinued and expanded, 

> Transistor production is now at 


an annual rate of 10 million units 
and will reach 300 million units a 
year by 1965. Of the 300 million, 
about 25 million of them will be of 
the medium and large-power type 


according to Minneapolis-Honey 


> Color ty service contracts, 
announced by RCA, range in price 
from $39.95 for installation mainte- 
nance and service for 90-days, to 
$99.50 for one-year coverage with 


unlimited service and part 


Oct. 8-9: Second National Sym- 
posium on Aeronautical Com ” 
munications, IRE, Hotel 
Utica, Utica, N. Y. 

Ocr. 9-10: Third Annual Com- 
puter Applications Symposi- 
um, Armour Research Foun- 
dation, Chicago, Ill. 

Oct. 10-11: Engineering Conven- 
tion of the Central Canada 
Broadcasters Association, Sea 
way Hotel, “Toronto. 

Oct. 10-12: Symposium On Ap- 
plications of Optical Princi- 


ples to Microwaves, IRE, 
George Washington Univer- 
sity, Washington, D. C. 

Ocr. 15-17: Radio Fall Meet- 


ing, IRE, RETMA, Hotel Syr- 
acuse, Syracuse, N. Y. 

Ocr. 16-18: Conference On Mag 
netism & Magnetic Materials, 


IRE, AIEE, APS, AIMME, 
Hotel Statler, Boston, Mass. 
Oct. 18-19: Third Annual In 


ternational Meeting of the In- 
stitute of Management Sci 
ences, Statler Hotel, Lo 
Angeles, Calif. 

Oct. 25-26: Second Annual! 
Technical Meeting of the IRE 
Professional Group on Elec 
tronic Devices, Shoreham Ho 
tel, Washington, D. C. 

Oct, 29-30: Third Annual East 
Coast Conference On Aero 
nautical & Navigational Elec 
tronics, IRE, Fifth Regiment 
Armory, Baltimore, Md. 

Nov. 7-9: Conference on Elec 
tronics In Medicine & Biology, 
IRE, AIEEE, ISA, Gov. Clin 
ton Hotel, New York, N. Y. 


> Mullard Ltd. was one of the Brit 
ish firms that provided a color tv 
receiver for the demonstration to 
CCIR delegates during their visit to 
London. ELECTRONICS, p 14, 
May, 1956) 


P Average “middle management” 


executive (those between the pol 
icy-making level and that of gene 
ral foreman or first-line supervisor ) 
was paid $11,347 last year, an over 
all increase of about 5 percent over 
the previou year, according to 


AMA 


> Canadian tv and radio set sales 


totaled 747,988 and 545,590 respect- - 


ively during the fiseal year ending 
in April, 1956. During the previous t 
year 679,344 tv sets and 420,632 ra- 
dios were sold, according to Cana- ad 


RETMA 


dian 
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Wide Band Sweeps for 
Aligning 
Radar IF Amplifiers 


KAY Kada- Sweep 


SPECIFICATIONS 


Center Frequencies: 30 and 60 megacycies. Others may be added 


t pecial order 


Sweep Width: Wice 2( r Narrow elected by a 
panel switct 


Sweep: All electronic, linear sawtooth. Sweep signal is brought 


ut to terminals for nnection t cilloscope horizontal ampli 
{ 


fier. Sweep repetition rate is adjustable around and may be syn 
chronized to the cps line 
Markers: Up to 9 crystal positioned pulse type marks fed directly 
° . ° * ‘ n arc ‘ Je 
A combined sweeping oscillator and to scope vertical amplifier. Four supplied standard at 25, 35, 
55 and 65 me Others located as specified by purchaser. The 
crystal marker generator, the Rada-Sweep ; 
: : E tandard marks may be ref aced with other } pecified Indi 
s designed especially for rapid alignment vidual on-off of each mark 
£ . . 
of radar IF amplifiers. Used with an oscil- Amplitude Modulation While Sweeping: Less than .05 db/m 
oscope, it will display response curves RF Output Voltage: 250 millivolts across 70 ohm 


of IF amplifiers and mark up to nine fre RF Output Control: Switched Attenuator: 20 db, 20db, 10 db 

quencies to allow precise adjustment of Continuous Attenuator: Covers approximately 5:1 rati 

response Marker Output Voltage: Positive pulse, approx. 10 V pea 
Marker Output Control: Continuously variable, 0 to maximum 


Power Supply: 105 to 125 volts, 50 to 60 cps. Power input approxi 
mately 100 watt Circuit electronically regulated 


Price: $395.00 f.ot plant with standard mark Any tandard 
mark may be la { with a special frequency $10.00 eact 


Additional n 


real A! 


KAY 
Kadaliguer 


SPECIFICATIONS 


designed to be used with a Sweep t ; wtoot ad Markers: Fixed: Eight, narrow pulse 
t tal-controlled marker 


, Radaligr er is a two-band sweepir 9g 


| ; { of f fi ¢ vith type ‘ 
tandard oscilloscope to determine fre , ted ype ry 
6 we € positioned at customer optior 


yuency response of circuits from 10 to Frequency Renee: | , Available ngly or in any 


70 mc. For frequency identificatior Y combination throug! ndividua 


tche 
, ‘ witches 


e Radaligner includes eight narrow ; aaa 
j : yn arr Sweep Width ente wer be Variable: Frequency continuously 


tomer -specified, crystal - controlled variable throug elected 


arkers and a single variable marker weep range Freque Pa calibra 
jrate ’ wither | ie 
overing both sweepinc oscillator 
F J Marker Output Voltage 
range Center freq jyencies of sweep row shee te 


approx 
Amplitude Modulation While peak 


eepin ' +f 5 dt 
ents Sweeping Marker Output Control Contin 


RF Output Voltage: 2° 


/ 


ranges also set to customer's require 


y variable, zero to mani 


Power Requirements to 12 
volts, 50-60 cps. approx. 110 watt 


RF Output Centro! 
‘ 5 *tenuat . Price: $795.00 (rack-mounted), f.ot 
Write For New Kay Catalog yé6d plant. Cabinet $35.00 extra 


KAY ELECTRIC COMPANY 


DEPT E-7 * 14 MAPLE AVENUE «+ PINE BROOK, N. J. * CAldwell 6-4000 
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Electronic 
Packaging 


System 


Simplifies Circuitry Packaging, 
Cuts Assembly Costs, 
Minimizes Servicing Problems 








All necessary components to package your electronic circuitry using princi- 
ples of Plug—in Units Construction are included in this Alden Kit 237 


SUMMARY—“‘Building Block” plug-in chassis system organizes circuits by function, pro- 
vides for plug-in replacement and fast servicing by non-technical personnel. 


DESCRIPTION 


A complete system of integrated terminal 
card sub-chassia elements designed to snap 
into plug-in chassis now makes it simple 
for ceatanece to take full advantage of 
the new mass production techniques of 
printed wiring and modular construction 
n the manufacture of custom-designed 
aysteme 

Alden Producta Company of Brockton, 
Mass., is the developer of this system 
which is based upon standardized pre- 
punched mounting cards with associated 
terminals, tube sockets and holding de- 
ices which accept resistors, condensers, 
tubes and other components. The cards 
may be snapped into place in plug-in 
chassia unite 

This eliminates the usual “rat's nest” 
point-to-point wiring and facilitates access 
for assembly and repair. 

The terminal cards arrange all the com- 
ponents on sub-chassis in ‘‘planes of cir- 
cultry” which can be housed in standard- 
ized 2”, 4”, 8” or 17” Alden Basic Chassis. 
Fach chassis contains all the sub-chassis 
associated with a single electronic funce- 
tion “Tell-Tale’’ monitor lighta mounted 
on the plug-in chassis front panel can be 
employed to give inatant indication of 
service failure 

Plug-in chassis units are arranged in 
modular metal cabineta called Uni-Racks 
to make up and house complete systems. 





Fig. 1. Cireuitry laid out using terminal card 
mounting system. 


ADVANTAGES 


There are a number of primary benefits 
associated with the Alden System. Funda 
mentally, the break-down of the circuitry 
by function and the modular assembly 
concept of components and terminal cards 
means that even complicated electronic 
electrical problems are reduced to rela 
tively simple mechanical assembly problems 
once the theoretical design stage is passed 

The need for prototypes is eliminated 
since breadboard layouts can be lifted 
directly onto the terminal card system 
with the aid of planning sheets furnished 
by the manufacturer 

The finished system is easy to keep in 
service—even for non-technical personne! 


28 





Fig. 2. Easy First Level Checks By Non-Tech 
nical personnel 


“*Tell-tale”’ monitors instantly locate 
functioning elements and non 
technical personnel can replace them with 
spare plug-in units The faulty unit can 
then be repaired and returned to service 
In addition, provision for numbered and 
color-coded in-out leads conveniently 
grouped at the back of each chassis by 
Aiden Back Connectors enables laymen to 
make accurate first-level checks. 


APPLICATIONS 


A leading research institute received an 
unexpected order for a computer. Using 
this Basic Chassis System for housing the 
circuitry as plug-in units, they assembled 
the computer so rapidly that more than 
seven weeks was saved in design time and 
in the packaging and mechanical engi- 
neering phase. Moreover, the flexibility 
of the system permits periodic up-dating 
of the computer with more modern circuits 
as these are developed. 

Another important advantage lies in the 
shortening of required lead time on de- 
livery dates. One manufacturer supplying 
electronic test gear to the Naval Ordnance 
Bureau on irregular schedules is able to 
quote extraordinarily fast delivery on cu 
tom equipment because the units go 
together so fast. This firm starts with a 
series of standard functions to which are 
added specialized circuit functions. The 
chassis are then housed in Uni-Racks and 
rushed to the job. 

in addition to speed, costs are held to 
a level far lower than is usual for special 
or custom bullt equipment and one or a 
hundred can be produced at little cost 
variance. 


chassis 






Fig. 3. Circuitry subdivided, 


tractive plug-in units. Lay- 
men can piug in replace- 
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ment spare in 30 seconds. 
function by function into at Tiny tell-tales spot trouble 
instantly, eliminate need for 
trained technicians on spot. 


“ELECTRONIC PACKAGING” ELEMENTS 


Terminal Cards: These cards are pre 


cut to ze, in lengths up to & feet The 
are pre-punched with 0.101” hole or 4 
centers for maximum fle bility in ei iitry 
layout 

Mounting Sockets: Available in and 
9-pin miniature and octal ocket mount 
directly either to the edge or to the je of 
the terminal card in piggy back o de 
saddle fashion 

Miniature Ratchet Terminals: Stake 


into terminal card and provide positive grip 
for feed-through or single-end connections 
for all pigtail components. Soldering serves 
only to establish the electrical connection 
Lead dress is simplified—excess pigtails 
are snipped off at the terminal. 


Jumper Strips: Stake under termina!s for 
either jumper or common wiring These 
trips and other wiring can be readily re- 
placed with printed or etched wiring 


Plug-in Chassis Units: Built on the 
modular principle allow organization of 
cireuitry by function and provides housing 
in replaceable units. 


Portable Units: Plug-in Chassis can he 
carried or shipped conveniently in specially 
designed padded carrying cases. 


SIMPLE TO GET STARTED 


Alden Products Company offers a low 
cost ‘‘get started’’ chassis and terminal 
card assortment kit containing all com 
ponents to mount, house, fasten and moni 
tor electronic circuitry including mate 
rials for experimental etched circuits Kit 
7 shown above, price $249.50). 


#3 
This kit will enable you to determine 
quickly the advantages this system holds 
for your product development and produc- 
tion. 


The Alden Handbook, “Ideas, Techniques 
Designs” is supplied with each kit and con 
tains a complete description of the Alden 
System 


lo order your kit or to get further ir 
mrpmation write to Mr N Hearn \ 
Products Co ] N. Mair t Br 

Maas 





All leads are at a single ac 
cessible point, numbered 
and color-coded so layman 
can make first-level tests. 
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CBS 


POWER TRANSISTORS 
with uniform characteristics 


in mass production 


Whether your requirements are for a dozen 
or a million... for standard or special 

types .. . CBS is prepared to supply you with 
power transistors And in a variety of metal 
cases designed to solve problems of mounting 
and heat dissipation, 


The many advanced-engineering features of 
the CBS 2N156 (12-volt) and CBS 2N158 
28-volt) are ideally suited to high-power 
audio amplifiers, servo amplifiers, power 
converters, and low-speed switches. 

The CBS type 2N155 is especially 

designed for optimum performance in 
single-ended audio output stages of 
automobile radios, 


Note the many features of these PNP junction 
transistors. Write for free bulletin E-259 
giving complete data. Let us help you also 
with your circuit designs for these versatile 


and dependable CBS power transistors. 


FPEATURES OF CBS PNP 
JUNCTION POWER TRANSISTORS 


High current gain at high current 
High power-handling capabilities 
High peak-back voltages 


Stable, uniform characteristics 


(spec ial selec thon unnecessary 
Low input impedance 
Low saturation voltage 
Low saturation current 


Choice of hermetically sealed designs 


Reliable products 


through Advanced-kngineering 


semiconductors 


CBS-HYTRON 


Semiconductor Operations, Lowell, Mass 


& DIVISION OF COLUMBIA BROADCASTING SYSTEM. INC 
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POLARAD 


as 
a) + 
Aa tee 


DIRECT 
READING 
SPECTRUM ANALYZER 





Years of day-in, day-out field operation by most exacting users, have proven the Polarad Model TSA 
Spectrum Analyzer to be a versatile test instrument of highest reliability and accuracy for both 
laboratory and production applications. 


—~ 


It is a broadband instrument with greatest pulse sensitivity over the band—10 to 44,000 mc. And each 


ee CTT A 
{ INI DIAL. of its five interchangeable RF tuning heads operate with utmost simplicity and frequency stability. All 
a tuning is by Uni-Dial control. Frequencies are read with 1% accuracy right on the linear dial as the 
“one” set is tuned. No mode charts or interpolations necessary, 


The Polarad Model TSA has been designed to save engineering manhours. Its 5 inch CRT display of the 
RF spectrum is bright and easily defined. And its 1 cycle sweep speed makes for fine resolution. For 
detailed specifications, contact your nearest Polarad Representative, or write directly to the factory. 


APPLICATIONS 
e Transmitter characteristics tests 


e Broadband receiver for AM, FM, CW, MCW, 
and pulse modulated signals 


© Component tests 
e Frequency measurements 


© Leakage, interference and radiation 
measurements 


¢ Bandwidth measurements 

© Modulation tests 

© Adjacent signal channel tests 
© Attenuation measurements 

e Filter measurements 

© Standing wave measurements 






MULTI-PULSE SPECTRUM SELECTOR 


FEATURES: 


Increases the versatility of Polarad Spectrum Ana- 
lyzers. It displays and allows selection for analysis 
of a specific train of microwave pulses, as well as 
any one pulse in the train; selects and gates a 
group of pulses up to 180 usec. in length; and is 
designed to work with fast, narrow pulses; can be 
adjusted to gate any pulse including the first at 
zero time. Special circuitry discriminates auto- 
matically once pulses have been selected. Operates 
at any of the frequencies accepted by Polarad 
Spectrum Analyzers. 





MODEL SD-1 
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Continuously variable sweep widths; 15 to 180 
wsec, « Continuously variable gate widths for 
pulse selection; 0.4 to 10 usec. ¢ Continuously 
variable gate delays for pulse selection; 3 to 180 
asec. ¢ Automatic gating of spectrum analyzer 
during time of pulse consideration. « Intensified 
gate (brightening) to facilitate manual pulse 
selection. « Triggered sweep on first pulse in 
any train. « No sweep in absence of signal. 


SPECIFICATIONS: 


Maximum Pulse Train Time 180 wsec. ¢ Pulse 
Rise Time .05 usec. Minimum e Minimum Pulse 
Separation .2 usec. « Repetition Rate 10-- 10,000 
pps. « Minimum Pulse Width .1 usec. © Input 
re = to 130 _ 50/60 oe. 325 watts. « 
Nput impedance ohms. « Output impedance 
50 ohnis (to match TSA Spectrum Analyzer), 
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BROADBAND SPECTRUM ANALYZER 


FEATURES 

Greatest signal sensitivity over entire 

frequency band. 

Single frequency coutrol with direct-reading 

dial accurate to + 1%. 

Complete frequency coverage from 10 mc to 
44,000 mc. 

Internal RF attenuator (RF Tuning Unit Models 
STU-1, STU-2A, STU-3A). 

Adjustable frequency display from 400 kc to 25 mc. 


. 






Handbook of 
SPECTRUM ANALYZER 
TECHNIQUES 





Techniques 


r 


’ ‘ 
aaa aeisaet®: 


REPRESENTATIVES + Albuquerque 
Philadelphia + San Francisco + 


+ Atlanta Baltimore 
Washington, 0 C 


* Boston + 
* Westbury - 


Syracuse « 
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Buffalo + Chicago + 


Winston-Salem + 


Frequency differences as small as 40 kc measurable 
by means of adjustable frequency marker with 
variable amplitude. 

25-kc resolution for all bands. 

Stable klystron oscillators using non-contacting 
plungers to insure longer life. 

No klystron modes to set. 

5-inch CRT display. 

Portable and completely self-contained. 


SPECIFICATIONS 
Mode! No. Equipment 
Mode! Du . Spectrum Display and Power Unit 


Model STU-1... RF Tunning Unit 10-1,000 me. 
Model STU-2A. RF Tuning Unit 910-4, 560 me. | 
Model STU-3A. RF Tuning Unit 4,370-22,000 me. 
Mode! STU-4 RF Tuning Unit 21,000-33,000 me. 
Model STU-5... RF Tuning Unit 33,000-44,000 mc. 


SPECIFICATIONS, 
Frequency Range; 10 mc to 44,000 me. 
Frequency Accuracy: +1% 
Resolution: 25 ke 


Frequency Dispersion: Electronically controtled, 
continually adjustable trom 400 ke to 25 me 
per one screen diameter (horizontal expansion 
to 20 ke per inch) 


Input Impedance: 50 ohms—nominal 

Sensitivity:* 

STU-1 10-400 mcs.-89 dbm 

400-1000 mcs--84dbm 

STU-2A 910-2,200 mes--87 dbm 
1,980-4,560 mcs-.77 dom 

STU-3A 4,370-10,920 mcs—75 dbm 
8,900-22,000 mcs--60 dbm 

STU-4 21,000-33,000 mcs-—5$5 dbm 

STU-5 33,000-44,000 mcs--45 dbm 

Overall Gain: 120 db 

Attenuation: 


**RF internal 100 db continuously variable, 
IF 60 db continuously variable 


input Power: 400 Watts 
“Minimum Discernible Signal 
**STU-1, STU-2A, STU-3A 


AVAILABLE ON EQUIPMENT LEASE PLAN 


FIELD MAINTENANCE SERVICE AVAILABLE 
THROUGHOUT THE COUNTRY 


( tu y lysis F 


os Write for your copy of the Polarad “Handbook of Spectrum Analyzer 
50c per copy. Includes discussion of Spectrum Ana- 
lyzer operation, applications and formulae for analysis techniques. 





Dayton + Englewood 
Canada, Arnprior, Toronto 


Fort Worth + Los Angeles 
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from #24 to 2" 





in 11 colors 


BH Fiextrude-105 


EXTRUDED VINYL TUBING 


With BH Flextrude-105, not only do you have the full range of 
/ standard sizes, you also have COLOR . . with this advantage 
Whether you use colored or clear, dielectric and physical prop 
erties for both have been Underwriters Laboratory approved 
for 105°C. operation. In its uncolored form, BH Flextrude-105 


is permanently transparent, 


BH Flextrude-105 is 100° extruded vinyl. It has served in 
many transformer applications without contaminating the oil 
and with unusual oil resistance. Additional advantages are high 


cut-thru resistance and heat-aging resistance. 


Now, from Bentley, Harris it is possible to fill all your tubing 
and sleeving needs extruded vinyl, braided Fiberglas*, 
braided Fiberglas coated with vinyl or silicone. Only you can 
really tell which is best for your product. We'll be glad to send 
data sheets and production testing samples. A few facts would 
help temperatures to be encountered, physical conditions to 
be met — then we'll send along the BH Tubing or Sleeving to 
answer your particular problem. 


BENTLEY, HARRIS MANUFACTURING COMPANY 
1307 Barclay Street 
CONSHOHOCKEN, PA, TELEPHONE: TAYLOR 8-0634 













BENTLEY, H RIS 
Pe 





TRANSPARENT BLACK 
WHITE GREEN ORANGE 
RED BROWN VIOLET 


GREY YELLOW 





*TM Owens-Corning Fiberglas Corp 
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+) NI Ss 
Power “Type 
RESISTORS 


i | i 
g \S , Oo 
ae 
The Ohmite line of specialized CORRIB and POWR-RIB resistors 
solves your high-current, low-resistance problems. The four 
basic types of Ohmite units (shown below) handle a wide range 


of special power resistor needs. They are designed for con- 
tinuous or intermittent duty and provide dependability for 


oe ao 
heavy-duty applications. Available in Fixed or Adjustable 
q | Cd | () f] § ae "DIVDOHM®™ Types. 
IN STOCK—22 Corrib Resistance Values in 300 Watt Size 
(Core 812” x 1%”). 


IN STOCK—26 Powr-Rib Resistance Values in 5 Section Size 
(17 %” long). 


Write for Bulletin 144 


wes 





Be Right with ©) in| \\ [ips Be 


OHMITE MANUFACTURING COMPANY, 3610 Howard Street, Skokie, Illinois (Suburb of Chicago) TANTALUM CAPAGITC 


6 ood reasons 
Wily industry prefers 


Ody 3 


HIGH CURRENT 


ROTARY 


TAP SWITCHES 


Check the features at right that make Ohmite 
tap switches preferred by industry everywhere. 
Shown below are five sizes of high-amperage, 
multi-point selectors. They are extremely com- 
pact, providing up to 12 tap terminals. In addi- 
tion to the types and sizes shown, Ohmite tap 
switches are supplied in open, all-ceramic, 
shorting and non-shorting types. All Ohmite 
tap switches can be mounted in tandem for 
multiple-pole operation. 


Write on company letterhead for 
Ohmite Catalog and Engineer- 


OHMITE MANUFACTURING CO. 
3610 Howard St., Skokie, Iilinois 
(Suburb of Chicago) 


CERAMIC 
CONSTRUCTION 
provides perfect 
insulation unaf- 
fected by arcing. 
Contacts and 
mechanism are en- 
tirely enclosed and 
protected (except 
for Model 111). 


DEAD" SWITCH 
SHAFT. Complete- 
ly insulated from 
the load by a 
high - strength 
driving hub which 
will withstand a 


2000-volt test. 


fe Right 


“a OHMITE 


RHEOSTATS «+ RESISTORS - 


EXTREMELY COMPACT, yet 
have many high-current taps, 


perfectly insulated. 


Terminals 


ore convenient for wiring. Back- 


of-panel mounting. 


“*SLOW-BREAK"’ MECH- 
ANISM, incorporating a 
positive cam-and-roller, 
provides “slow-break, 
quick-make" action, por- 
ticularly suited to alter- 
nating current. Minimizes 
sparking, extends con- 
tact life. 


SILVER-TO-SILVER 
CONTACTS, for high 
electrical conductivity. 
Have low surface resist- 
ance, and eliminate con- 
tact maintenance. 


SELF-CLEANING ROTOR 
CONTACT. Slightly rounded, 
ossures perfect seating and 
producing slight rubbing 
motion with every operation. 


RELAYS 


* TAP SWITCHES 


TANTALUM CAPACITORS 





ACTUAL SIZE 


EXPERIENCE 


PROCESS APPROVED BY 
UNDERWRITERS LABORATORIES 


has no competitors 


CRONAME 


INCORPORATED 


YES - YOU TOO CAN HAVE LABORATORY APPROVED CIRCUITS | 


Why gamble when you can have the best available. When 
the designers at the Maico Company, Inc., manufacturer 
of hearing aids, sought new ways to miniturize and improve 
their product they naturally turned to the Printed Circuit 
The delicate circuit measuring only 44”’x 1-%%” required pre- 
cision, reliability, and safety. Maico, as so many have done, 
turned to CRONAME. The circuit produced by our Under- 
writer’s Laboratory approved “Printed Circuitry” process 


more than met the requirements of Maico. Now—YOU TOO 
can have Laboratory Approved Circuits. Let CRONAME’S 
experience bring you the benefits promised by circuitry 
“revolution.”’ Facilities for etching, stine printing, screen- 
ing and machining have served America’s industrial leaders 
for over 50 years. Small or large runs, unassembled or 
assembled with eyelets, terminal lugs, etc. Consult us today 
on your circuitry problems 


CRONAME woorporated “Gentlemen: 


OTHER PRODUCTS 
Nameplates, dials, 
panels, escutcheons, 
bezels, mechanisms 
light assemblies, masks, 
decorated glass, control 
paneis, cabinets, 
CroRoto embossed 
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1737 GRACE STREET 
CHICAGO 13,!LL. BI 8-7500 | 


Represented in 
Boston, Chicago, Cincinnati, Cleveland, Detroit, indianapolis 
Los Angeles, Louisville, New York, Minneapolis, Syracuse 
Croname (Coneda) Ltd. 


Please send me information on Printed 
| Circuitry. 
Have your representative coll. 


| Name 

| Firm 

| Address 
Bema 
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From sketch-out to check-out 


AMF has missile experience you can use 


missile programs under way One of its 


| » firm devoted exclu- 


@ AMF today plays a part in more than half the 
the on y private 


Products (¢ orporation, i: 
cover practically every stage of design, 


auxiliary 


subsidiaries, Associated Missile 


sively to missile support equipment. And AMF activitie 
inc luding mechanical and electronic test equipment 
und and fl g! t control 


development, and production 


tield and depot handling equipment launcher: gr 


power supplies 
in a host of other fields, 


systems @ See for your self why AMF’s experience in mis: les, as well as 


has made it the “can do” company. 


Research, Development 


Production in these fields 






Product 
Defense Products Group 


‘von ay RY AMERICAN MACHINE & FOUNDRY COMPANY 


PRODUCTS 
. 1101 North Royal Street, Alexandria, Va. 
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons 


QK464 


Storage Tube 
Magnetic Deflection Type 
Resolution—400 lines 


6116 


Klystron 
Ruggedized 


Thermally Tuned 
Frequency 
Power Output~ 


35 mw 


RK3B24W 


Half Wave-High Vac 


for microwave and =" 
special tubes 


20,000 
Max. Peak 


Current—300 ma 


QK518 

Here are just six Raytheon Microwave and Special Backward-Wave 
. ° ° Oscillato 
Tubes from the largest, most complete line in the visas Maine 
industry. You can add many hours of reliable service eae 
5 : oltage Tunable 


to your microwave, radar and special equipment Power Output 
° ° rn 0.1 to 1 att 
by designating Raytheon Tubes. i 


Data booklets on Magnetron, Klystron and Special 
Tubes are available on request — without cost or 


obligation. Write for your copies today. 
F : QK329 


For complete details of Raytheon’s free Application Square Law Tube 
. . ¥ . rn ‘ Function Multiplie 
Engineer Service please contact Power Tube Sales ee 


Exc ellen e in Ele; tronic S 


RK2J51A 
RAYTHEON MANUFACTURING COMPANY Magnetron 


Tunable 
Microwave and Power Tube Operations, Section PT-49 8509 to 9600 me 
Waltham 64, Massachusetts Peak Pulse Power 


40 kw min 


Regional Sales Offices: 9501 W. Grand Avenue, Franklin Park, Illinois 
622 S. LaBrea Avenue, los Angeles 36, California 


Raytheon makes: Magnetrons and Klystrons, Backword Wave Oscillators, Tra veling Wave Tubes, 
Storage Tubes, Power Tubes, Receiving Tubes, Picture Tubes, Transistors 


~ 





COMPOSITE METAL CONTACTS 


Save Money and Improve Performance, too! 


That's right — time and time again General Plate Division has been 
able to cut electrical contact costs for customers while improving 
product performance. 
At General Plate Division customers with contact questions deal di- 
rectly with a top notch team of Engineers, Production people, and Cost 
Analysts who specialize in contact activities. 
Result? Savings — savings by design for alert customers — with im- 
proved performance in the bargain. 
Here's what's behind it 
Drawing on forty years of metal cladding experience, General Plate 
Engineers have developed superior bonded metals which combine the 
best electrical and mechanical properties of two or more separate 
metals for greatest contact efficiency and economy. GENERAL PLATE ELECTRICAL 
General Plate Production people have developed the finest facilities CONTACT KIT FOR LABORATORY 
available for the manufacture of all kinds of contacts from these ma- AND DEVELOPMENT USE 
terials. 
General Plate Application Engineers and Cost Analysts have worked 
out contact design details which assure you contacts you can count on sanensive standard bamon commen. Alco 
at real savings. included are metal strips for fabrication 
You too can earn this double dividend at General Plate Division of contact parts. These kits are available 
why not investigate — today. at nominal cost. Bulletin available. 


METALS & CONTROLS CORPORATION sniciiaiadiniheasitt 


GENERAL PLATE DIVISION General Plate Composite Metals 
37 FOREST STREET, ATTLEBORO, MASS. 


Kit K11 contains a wide assortment of 
silver rivet contacts; Kit K12 has repre- 
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Dumore Precision Tools, Racine, 

Wisconsin, uses 4 Waldes Truarc 

Retaining Rings in their versatile new i il 
automatic drill unit. Machining 

operations have been eliminated, 

assembly simplified 

Great labor savings have 

resulted from use of 

Truarc rings. 


tional machining operations. Bowed Truarc ring takes up 
accumulated tolerances resiliently. 


A Single Waldes Truarc Externol Retaining Ring (Series Easy assembly is assured by use of one Waldes Truare 
5100) acts as shoulder, holds the lever in position. Labor Bowed Ring (Series 5001) to lock the bearing to the piston 
savings are tremendous—a simple groove cutting operation assembly. When unit is to be used in tapping applications, 
replaces turning a shoulder, grinding and polishing. entire spindle assembly can be removed without disassembly. 


Whatever you make, there’s a Waldes Truarc Retain- different sizes within a type...5 metal specifications 
ing Ring designed to improve your product...to save and | 4different finishes. Truarc rings are available from 
you material, machining and labor costs. Theyre quick 90 stocking points throughout the U.S.A. and Canada. 
and easy to assemble and disassemble, and they do a More than 30 engineering-minded factory represent- 
better job of holding parts together. Truarc rings are atives and 700 field men are available to you on call. 
precision engineered and precision made, quality con- Send us your blueprints today...let our Truarc engi- 
trolled from raw material to finished ring. neers help you solve design, assembly and production 


36 functionally different types...as many as 97 problems... without obligation. 


For precision internal grooving and undercutting... .Waldes Truarc Grooving Tool! 


GaP SP SP EP RR FF ae eee 

Waldes Kohineor, inc., 47-16 Austel Place, L. 1.1, ¥. 

Please send the new supplement No. | which 

brings Truarc Catalog &R 9-52 up to date. 
(Please print) 


seeteec eens crane cee. 


Send for new catalog supplement 


RETAINING RINGS 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries. 


See am em awe am ew — 
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WESTINGHOUSE 
SILICON DIODE 


High peak inverse 
voltages... extremely 
low reverse current 


The Westinghouse X P-5052 fused-junction silicon 
diode can handle 500 ma continuous d-c current 
at peak inverse voltages from 50 to 600 volts. 


Leakage at rated voltage is extremely low... 
result is increased efficiency and temperature 
ranges never before attainable. 


This diode is suitable for use in radio and TV, 
radar, aircraft, magnetic amplifiers, voltage regu- 
lators, computers, precipitators, and other indus- 
trial applications. Two case designs are immediately 
available... pigtail (XP-5052) and threaded 
stud (X P-5053). 

For more information on the XP-5052, or any 
other silicon rectifier requirements, regardless of 
voltage and current, call your nearest Westinghouse 
apparatus sales office, or write Westinghouse 
Electric Corporation, 3 Gateway Center, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. J-09001 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 


ACTUAL SIZE 


Os 
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EAST COAST OFFICE 
Henry E. Sanders 

130 N. Broadway 

Camden 2, New Jersey 
Phone: Woodlawn 6-1668 
TWX No. Camden NJ 380 
Phila. Phone: Market 7-3129 
WEST COAST OFFICE 
Robert A. Stackhouse 

928 S. Robertson Blvd., 
Los Angeles 35, Calif 
Phone: Crestview 4-5931 
TWX No. BEV H 7666 
SOUTHWESTERN U.S.A 
John A. Green Company 
6815 Oriole Drive 

P.O. Box 7224 

Dallas 9, Texas 

Phone: Dixon 9918 


CANADIAN DIVISION 
C. C. Meredith & Co., Ltd 
Streetsville, Ontario 
Phone: 310 


SOUTH AMERICA 
Jose Luis Pontet 

Buenos Aires, Argentina 
Montevideo, Uruguay 
Rio de Janeiro, Brazil 
Sao Paulo, Brazil 
OTHER EXPORT 
Sylvan Ginsbury 

8 West 40th Street 

New York 18, New York 
Phone: Pennsylvania 6-8239 


isan) 


275,000 sq. ft. plant area . . . 1500 employees 
making ALL TYPES of variable resistors by the million for 
ALL TYPES of military and commercial applications. 


Dependable delivery. Exceptionally good delivery 
cycle due to enormous mass production facilities. 


A CTS control can be tailored to your specific requirement. 
Refer your control problems to CTS specialists today. 


HS 


77a é 
a7 Thad ALTA 


ELKHART * INDIANA 
FOUNDED 1896 


The Exclusive Specialisls in Precision Mass Production of Variable Resistors 











OAK switches 





OAK vibrators 





OAK choppers 


OAK rotary solenoids 











‘ooted In experience... 


wave learned to depend upon . 
out their switching and | pow 
..a plus service based 






electronic devices designed 


and produced by 















rotary, slider, rotary slider, lever, pushbutton and plug type 


*® 
switc h es switches in endless varieties and combinations for every low 


Capacity application. 


designed for extreme versatility. From four basic designs a broad 


VW ‘ 5 r a ft oO rs variety of types have been built to meet widely varying individual 


requirements. 


features: high temperature operation—high contact rating—un- 


Cc h oO p be e rs harmed by ‘‘no load'’—available in any frequency between 15 and 


600 cycles—lightweight—low noise—miniature size. 
SE ee A A A A AS SF A A CS 


used in outstanding VHF and UHF television and pushbutton auto- 
t une rs motive radio installations. Designed from 24 years experience in 


making switches and electro-mechanical assemblies. 


ro ta r application-engineered and manufactured as solenoid units only, 


as rotary stepping relays with switch sections or as complete 


oe 
Ss © I e n ©] i d s* remote control sub-chassis. (*Mfd. under license of G. H. Leland ) 


we invite your inquiry 


telephone: MOhawk 4-2222 


at eee 1260 clybourn ave. e chicago 10, ill. 


factories in Chicago, Ill. @e Crystal Lake, IIl. @ Elkhorn, Wis 








EASY TO MACHINE! 


As manutactured by 


INSULATED CIRCUITS, INC., WEST CALDWELL, N.J 


Your printed circuitry is off to a good start 
when you specify one of C-D-F’s Metal-Clad 
Dilecto grades. Base materials are uniform, 
almost homogeneous—therefore easier to 
punch, drill, form...with less waste of expen- 
sive time and materials. 


FOUR FEATURES 
YOU GET WITH 


ra 


METAL-CLAD 
LAMINATES 


EASY TO SELL! 


As manufactured by 
Regency Division, |.D.E.A., Inc 
indianapolis 26, Ind 


a 


Manufacturers, like 1.D.E.A., Inc., whose 
Regency transistor radio is pictured, find 
C-D-F a big, reliable source of supply. C-D-F 
delivers high-quality laminates on time, to 
meet exacting production schedules. Result: 
better products, made and sold at lower costs! 


Want more information? Use post card on last page. 


EASY TO 


The closely bonded foil can be 
etched cleanly and dipped in 
hot solder to 220°C. (428°F.) 
for ten seconds with a guaran- 
tee of no blistering or separat- 
ing. HIGH BOND STRENGTH is 
an all-important virtue of C-D-F 
Metal-Clads 


As manufactured by 


INSULATED CIRCUITS, INC 
WEST CALDWELL, WN. J 


EASY TO ASSEMBLE! 


Automatic or hand assembly is 
speeded when printed circuits 
are on dimensionally stable 
C-D-F Dilecto. Minimum warp 
and twist. Unlike many mate- 
rials, Dilecto can be dropped, 
jammed into tight chassis, 
treated roughly in assembly 
and service. 


As manufactured by 


INSULATED CIRCUITS, INC 
WEST CALDWELL, N. J 


C-D-F Metai-Cliad Dilecto 


A laminated plastic with cop- Write for new Metal-Clad 
per or aluminum sheet bonded Technical Bulletin, samples 
tightly to one or both sur- of all grades. The name and 
faces. Base materials: paper address of C-D-F sales engi- 
or woven glass fabric. Resins: neer nearest you are listed in 
phenolic, epoxy, or Teflon* both Electronics Buyers Guide 
Good deliveries; expert engi- and Product Design File 
neering and fabricating (Sweet's). 
service. 


“DU PONT TRADEMARK 


improves design... simplifies purchasing... speeds production! 


aE 


LLC MLLER a 


NEWARK IF DELAWARE 
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Ky eryw here—but evervwhere— 
there’s a helpful -hp- engineer 


Throughout North America, in Europe, Australia, and 
other parts of the Free World, there is a Hewlett-Packard 
representative to serve you. Each of these men is 
extensively trained at the -hp- plant, periodically retrained, 
and brought completely up to date on new instrumentation 
and techniques at an annual engineering seminar. 

For your added convenience, factory-level service and 
repairs are also available at points throughout the U. 5, 
and in Europe. This service is available in cities 


marked (®) in adjoining column. 


HEWLETT-PACKARD COMPANY 


3832A PAGE MILL ROAD «+ PALO ALTO, CALIFORNIA, U.S.A 
CABLE ‘‘HEWPACK’"’ DAVENPORT 5-4451 


Op) DUR CRae ena) 
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-hp- Sales Engineers in: 


EASTERN SEABOARD 


Asbury Park, N. J., |. E. Robinson Co., 702 
Mattison Ave., DU 9.2404. Bogota, N. J., 8. M.¢ 

Associates, 114 E. Main St., DI 2.5343. Bridge- 
port 8, Conn., Yewe!! Associotes re 
Moin St., FO 63456. Camp Will, Pa., |. £ 

Robinson Co., 2120 Market St., RE 7.5541. New 
York 21, N. Y¥., R.M.C. Associates, 236 E. 75th 
St., TR 9.2023. Syracuse 2, N. ¥.8,). 0. Ryer 
son Associates Ine 4i2 € Genesse St SY 
76-8344. Upper Darby, Pa.@. |. E. Robinson 
Co., 7404 West Chester Pike, SH 8.1294. Wal- 
tham 54, Mass.@, Yewe!! Associates, tnx 7S! 
Main St., TW 3.7420. Washington 9, D. C.8, 
Hormon Associates, In Z 7S St N. W 

DE 2.5705 


SOUTHEASTERM STATES 


Atlanta 5, Ga., Bivins & Caldwell, 3133 Maple 
D NE CH 7522. Fort Myers, Fla., Arthur 
Lynch & Associates, P. O. Bow 466, ED 4.4431 
High Point, N. C., Bivins & Caldwell, Security 
Bank Bidg 3672 


CENTRAL STATES 


Chicago 40, 1.@, Alfred Crossley Associotes 
ime 45 No. Ravenswood Ave., UP 8.1141 
Cleveland 21, Ohio, § Sterling Co 4311 
Moyfield Rd. EV 24114. Dayton 9, Ohio, 
Alfred Crossley Ass ates, In 53 Park Ave 
OX 3594. Detroit 35, Mich.@, 5. Sterling Co 

53 W. McNichols Rd, BR 3.2900. Kansas 
City 30, Mo., Harris-Hanson C 79\6 Paseo 
Bivd., Hi 4.6744. Pittsburgh 22, Pa., 5. Ste 
ling Co., 355 Fifth Ave., AT 1.9248. $#. Louls 
17, Me., Harris-Hanson Ce 2814 So. Brent 
wood Bivd., Mi 7.435 St. Paul 14, Minn., 
Alfred Crossley Associates, Inc 2388 University 
Ave Mi 5.4955 


SOUTH CENTRAL STATES 


Dallas 9, Tex.@, Ear! Lipscomb Aus tes, P 
Box 7084, EL 5345. Houston 5, Tex., Ear! 
Lig pmb Asse stes, P.O. Bow 6573. JA 4.93093 


WESTERN STATES 


Albuquerque, N. M., Neely Enterprises, 107 
Washington St. S. £ 5 5586. Denver 3, Cole., 
Hytron Measurements A tes, 446 Broad 
way, SH 4.224 les Cruces, N. M., Neely 
Enterprises, 126 S$. Water St JA 62486. Les 
Angeles, Calif.@, Neely Enterprises, 3939 Lar 
kershim Bivd., No. Hollywood, $1 7-072!. Phoe- 
nix, Ariz., Neely Enterprises, 64! E. Mis 
CR 4.543 Sacramento 14, Calif., Neely f 
ferprises 417 Sth t G 2 89 San 
Diego 6, Calif., Neely Enterprises 29 Rose 
ans) At 1.8 San Francisco 18, 
Calif.@, Neely Ente ses, 283 p00 Bivd 
WA 236 Seattle 99, Wash., ® Merritt 
c 20 W. Thomas St y& 6644 


CANADA 


Toronto 10, Ontaria, Atias Radio Corp, tid 

) Wingold Ave., RU 1.6174. Winnipeg, Man 
iteba, Atias Radio Cor Lid 5 Melntyre 
Bidg 


EUROPE 
Belgium, Société Belge Rad 


Chaussée de Ruishroek, Forest 
meork, Tage Olsen A/S, Cer 

13, 6D, Vesterbrogade 
land, into 0/Y Meritu 
France ®, Radio Equipements 

eu, Paris 2 Germany, 

ley & ¢ G.M.B.H., Grow Nabh« 
Munchen 59. Great Britain, Lithao 

Ltd Grange Court sudbury 
Middlesex Greece, * Karayanr 
Square, Athens. Waly, Dott ) wie Vie 
nello, Via L. Ane 1, Milene. Netherlands, 
c N. Rood 17 Weteringkade The Hague 
Norway, ?. N. Bio lolibodat, 4, Os 
Sweden, Erik Ferner, Biornsonsgatar 

ma. Switzertand, Mor Pav Fre 

strasse 2, Bern. Yugoslavia, be 
43 Ch. de Charleroi, Brussels 


Australia, Geo 

17 9 Anthony St Melbourn 
Sompie & Son Pty. itd 
Sydney. Japan, Seki & Co 
Higash Fukudacho, Chiyode 
leo, RCA Victor Mexicana 
Cuitlahuac 2519, Mex 

land, Geo. H. Somple & 
Mt. Albert Rd Mount 
Union of South Africa, 

4 Buitencingle St., Cape 





What carries the current 
in the wireless chandelier of 
New York City’s Barbizon- 
Plaza Hotel? The fixture is 
constructed of gleaming 
Inco Nickel tubing in an in- 
and the 
tubing carries the current! 
Nickel tubing is light and 
rigid, too 


tricate pattern 


so the chan- 
delier can be slowly rotated 
The chandelier 
Richard 


fabricated by 
both of New 


from above 
was designed by 
Kelly 
Edison Price 


York City. 


A chandelier without wires! 


... and three other unique designs in Inco Nickel Alloy tubing 


There’s a similarity in all four tubing 
applications here. 

In each, a needed combination of useful 
properties is provided by Inco Nickel o1 
an Ineo Nickel Alloy. For example, in the 
chandelier above: electrical conductivity 
plus rigidity and light weight. Or in the 
radar antenna lens at the right: electrical 
properties plus strength and corrosion 
resistance plus brazing facility. 

Perhaps your design requires a hard 
to-find combination of electrical proper 
ties with others such as thermal conduc- 
livily, non-magnetic properties, resistance 
to corrosion, or to vibration, shock, and 


Aircraft fire detector’s 0.065-in. diameter Inconel 


tube encloses two Inconel wires. A special ceramic 
between them becomes conductive when heated 

closes the circuit. The box flashes a warning. Walter 
Kidde & Company, Inc., Belleville, N. J., uses Inconel 


nickel-chromium alloy because it withstands tempera: 
tures up to 2000°F., resists vibration and shock. 


) 


Nuclear reactors’ temperatures measured 


fatigue. With these alloys you also get the 
advantages of fabricability, high strength- 
to-weight ratio, hardness, rigidity, o1 
other properties, 

So for help in selecting the alloy that 
fits your needs, call on Inco’s Technical 
Service Section 

And, remember, you can get Inco 
Nickel Alloy tubing in all useful sizes from 
your distributor — or from redrawers who 
supply it as fine as 0.012” O.D. 


The International Nickel Company, Inc. 


67 Wall Street New York 5, N. Y. 
ia 


ANCO, Nickel Alloys 


Inconel* 


4 


nickel-chromium alloy tube, almost as thin as a hypo- 


dermic needle, is both thermocouple unit and thermo- 
couple protection tube. The Inconel tube resists oxi 
dation, which might set up a heat barrier and interfere 
with accuracy of the reading. 
Argonne National Laboratory, Lemont, Ill. 


Photo « ourtesy of 


Want more information? Use post card on last page. 


Radar antenna lens uses 


square seamless tubing of 


Monel* 


Superior 


nic ke l copper alloy. 
1 ube 
Norristown, Pa., recommended 
Monel to LT-E Circuit Breaker 
Company, of Philadelphia, for 


Company, 


strength, corrosion resistance, 
electrical properties, and braz- 


ing facility. *Registered Trademark 
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THE SELENIUM RECTIFIER 
WITH THE GREATEST 


anufacturer 


A\ cceptance 


More design and component engineers in the radio-TV industry have placed 


their approval on Federal Selenium Rectifiers than any other make— 


And HERE’S why— point by point: 


ELECTRONICS 


LONGER LIFE...5,000 hours life 


approved applications 


expectancy in 


HIGHER OUTPUT VOLTAGE...3 to 614 higher B+ 
output volts than competitive selenium rectifiers in 
conventional doubler circuits. 


LOWER TEMPERATURE RISE...2° C to 10° C lower 
average operating temperature than competitive 
selenium rectifiers. 


SUPERIOR HUMIDITY RESISTANCE... passes 1,000- 
hour life test in 95% relative humidity at 40° C. 


PROVEN MECHANICAL CONSTRUCTION ... brass 
eyelet or aluminum stud construction used exclu- 
sively. Patented “dead-center” construction allows 
stack to be tightened until rigid, without affecting 
the pressure-sensitive selenium characteristic. 


y 


UNDERWRITERS LABORATORY ACCEPTANCE FOR 
85° C OPERATION... Federal’s popular radio-TV 
types have been tested and accepted by UL for 
operation at cell temperatures of 85° C. 


CONSERVATIVE RATINGS...rectifiers offered to the 
industry are rated only after exhaustive tempera- 
ture rise and aging tests on minimal grade units to 
insure full value and satisfaction. 


MORE UNIFORM QUALITY... Federal rectifiers are 
automatically 100% tested and inspected to meet 
standard forward and reverse current specifications, 
as well as for dielectric strength. 


LARGEST PLANT CAPACITY...production facilities 
to satisfy any quantity requirement. 


MORE ENGINEERING KNOW-HOW...the research 
and design facilities of the world-wide, American- 
owned International Telephone and Telegraph Cor- 
oration assure continued product leadership. 


For full information, write Dept. F-613 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 


- July, 1956 Want more informatior 


Standard Telephones and Cables Mfg. Co. (Canada) itd, Mor 
ributor 


COMPONENTS DIVISION + 100 KINGSLAND ROAD + CLIFTON, NW J 


treal, ? @ 


s: International Stondard Electric Corp., 67 Broad St, New York 


? Use post card on last poge. 
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Automatic production at high output per man-hour is obtained from this complete in-line Stokes 


aluminizing system, used for color TV tube face plates at the RCA tube plant, Lancaster, Pa 


Electronic equipment manufacturers are profiting 
from other Stokes Vacuum Equipment... 


Vacuum Metallizers. Stokes m 


a complete line 
equipment to plat 


circuits 


printed and 


Coatings On non-cone 


selenium 


uctive 


inufactures 


of vacuum metallizing 


rectifiers 
con duc tive 


material 


Vacuum Impregnatuss. Manufacturers of 
electron equipment use Stokes vacuum 
impregnation systems for obtaining im 
proved characteristics of coils, capacitors 


and other components 


Vacuum Furnaces. Stokes melting and 


heat-treating furnaces 


permit electron 


manufacturers 


to pre-process raw and 


semi-finished materials with less contami 


nation. for increased life and performance 





ieee 








Aluminized on Stokes 
high-production in-line system 


The first continuous production installation for aluminizing color 
TV tube face plates is now operating at the RCA tube plant, 


Lancaster, Pa.— using a Stokes automatic in-line system. 


ae to this unique tube 
design demonstrates the versatility 
that is characteristic of Stokes alumi- 
nizing systems. These systems are 
adaptable co all the television tube 
constructions . both for black and 
white and for color that are now 
being used or developed in the industry 
They are engineered to provide high 
output and flexibility to meet changes 


in production rates and tube sizes. 


The combination of Stokes high speed 
‘Ring-Jet’’ vapor pumps and mechani- 
cal forepumps gives rapid evacuation, 
short cycles and fast production. Sys 
tems are Compact require little floor 
space. Removable electrodes simplify 
filament replacement. Internal cooling 
coils reduce oi] temperature rapidly in 
the booster pump before vacuum is re- 


leased. Systems are available in a com- 


plete ranye of Capacities and prices 


High Vacuum Equipment Division 
F, J. STOKES CORPORATION 
5517 Tabor Road, Philadelphia 20, Pa 


A Stokes engineer will be glad to talk 
over your specific tube production re 
quirements. He is well qualified to 
apply Stokes’ 40 years of experience in 
high vacuum engineering and auto- 
matic production techniques, to solve 
your problem on the most efficient and 
economical basis. For a consultation, 
or for literature useful in your own 


applications, write to Stokes today 


Exclusive Stokes twin-tube unit aluminizes two TV 

bes at a time. These units can be furnished com 
pletely automatic or manually controlled, in-line or 
tationary in a range of Capacities to meet 


if requirement 





DELAY LINES. 


by Ad ; : 


«+» fixed and variable, distributed constan 
stability. Designed for | 


Micro-second Control 
for an Electronic Pulse 


Scarcely fifteen years ago radar made its sensational 
debut when it helped defeat Hitler's Luftwaffe in the 
Battle of Britain. Since then its scientific offspring 
have become commonplace in such fields as aerial 
navigation, interrogation (IFF) and missile guidance 

All these elaborations of the basic radar 
principle, and many others now on the scientific 
horizon, depend on an electronic pulse train, 
established and controlled by means of a delay line 
... the very heart of the apparatus... that 
determines its scope and usefulness. 

There was pressing need for a variable* delay 
line, self-contained, with utmost accuracy and 
stability. Now Admiral research has developed such 
a unit. Where the flexibility of fixed delay lines is 
limited by the number of taps, the Admiral unit 
is infinitely variable within its overall capacity. 

It is adjustable with the greatest of ease for any 
desired interval .. . without auxiliary circuitry. 
Accuracy is limited only by the accuracy of the 
measuring equipment. Stability is maintained 
over an extreme temperature range. These delay 
lines, completely self-contained, including 
switching apparatus, are much lighter, more 
compact, and cost far less to make. Write 
Admiral about designing a delay line for 

your special application. 

*Admiral research has also developed a new 

procedure for making fixed delay lines very 


much smaller, with excellent phase 
characteristics. 


LOOK TO Admiral FOR 
RESEARCH, DEVELOPMENT AND 
PRODUCTION IN THE FIELDS OF: 


COMMUNICATIONS UHF AND VHF «+ MILITARY 
TELEVISION + RADAR + RADAR BEACONS AND IFF 
RADIAC + TELEMETERING + DISTANCE MEASURING 
MISSILE GUIDANCE + CODERS AND DECODERS 
CONSTANT DELAY LINES + TEST EQUIPMENT 


FACILITIES BROCHURE describing 
Admiral plants, equipment and 


experience sent on request. 


ENGINEERS: The wide scope of work in progress at 
Admiral creates challenging opportunities in the field of 
your choice. Write Director of Engineering and Research, 
Admiral Corporation, Chicago 47, Illinois. 


Admiral Corporation Government Laboratories Division, Chicago 47, Illinois 


Want more information? Use post card on last page. 
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Typical Q vs 


RANGE OF NORMA 


For nominal D 


frequency characteristics of Adjustoroids 


NOUCTANCES FO STOCK ADJUSTOROIOS 


C. R. values refer to Burnell catalog No 


Typical Q vs. frequency characteristics of Variable inductors 


ELECTRONICS 


by BURNELL 


The Adjustoroid, a low cost adjustable toroid, exclusively developed by 
Burnell & Company, Inc., contains an actual complete toroid with 
all the excellent characteristics of the non-adjustable types. Adjustment 
is obtained by a completely stepless function with magnetic biasing 

The nominal inductance value for an Adjustoroid is the maximum 
oe and the inductance range is the nominal value minus approximately 

° 

Hermetically sealed to meet Government MIL specifications. Many 
types of networks in tuned circuits are being produced which employ the 
Adjustoroid in completely hermetically sealed packages 

Intermediate inductance values as well as special taps and extra 
windings available on special order with minimum delay 

For additional technical data on Adjustoroids, refer to equivalent 
toroid in catalog 


AdjusJoroid 
TYPE A 


4 LE 
WAHAEE 6, (2 


AT-O, AT-6, AT-10, AT-4 


VARIABLE INDUCTORS 


AF-51 AF-52 


(20-500 cycles) (50-1000 cycles) 
Maximum @ at 100 cycles Maximum @ at 250 cycles 


Burnell Variable Inductors have the similar characteristics to the 
Adjustoroid except they are especially designed for low frequency applica 


tions or for conditions where high inductance values are required 
Variable Inductors are available in all inductance values up to 1000 Hys 


BURNELL & CO., inc. © 


YONKERS 2, NEW YORK Teletype: Yonkers, N. ¥. 3633 
Pacific Division: 720 Mission St., S$. Pasadena, Calif 
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You get dependable electrical protection — 
under all service conditions — with BUSS FUSES 


To assure top quality and proper opera- 
tion, — BUSS fuses are electronically tested. 
A sensitive device automatically rejects any 
fuse not correctly calibrated, properly con- 
structed and right in all physical dimensions. 


BUSS fuses, by their unfailing depend- 
ability, help safeguard the reputation of 
your product for quality and service. 


When there is an electrical fault, BUSS 
fuses clear the circuit in time to prevent 
further damage to equipment. And just as im- 
portant, BUSS fuses eliminate needless blows. 


Users of your equipment get protection 
yet they are not plagued with irritating, 
useless shutdowns caused by faulty fuses 
blowing needlessly. 


With a complete line of ‘‘trouble-free’’ 
BUSS fuses available in all sizes and types, 


Want more information? Use post card on last page. 


it is just good business to standardize on 
BUSS fuses. 


If your protection problem is unusual, you 
can save engineering time by letting the 
BUSS fuse engineers help you select the fuse 
or fuseholder best suited to your needs. 


Be sure to get the latest information 
on BUSS and FUSETRON small 
dimension fuses and fuseholders . . . Write 
for bulletin SFB. 


Bussmann M43. Ca. 


(Div. of McGraw Electric Co.) 
UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO. 


R 


am 


Makers of a complete line of fuses 
for home, farm, commercial, elec- 
tronic, avtomotive and industrial use. 


cy 
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SMALLER SIZE, LIGHTER WEIGHT 0/ the new Sola Type CVH regu 
lating transformer design ts shown by the comparison of 1000va 
units shown above, The new unit shown at the right utilizes a single, 


rectangular housing that replaces the core-and-coil-assembly and 
separate neutralizer component. Also available in the new design 
are 250 and 500va capacities. Finish is gray hammerloid 


New Sola Harmonic-Neutralized 
Constant Voltage Transformers 
greatly reduced in size and weight 


Now the valuable performance features of the Sola 
Harmonic-Neutralized Constant Voltage Transformer 
(Type CVH) are offered in a new unit design that 
provides up to 60% reduced size and 54% lighter 
weight. In addition to significant size and weight reduc- 
tions, the new Sola Type CVH regulator design provides 
the lowest external field of any stock static-magnetic 
stabilizer available. 


Kssentially, electrical characteristics of the new Type 
(VH regulator are unchanged. Stabilization is +1° 
regardless of primary voltage swings over a newly- 
expanded range of 95-130 volts, Sinusoidal output is 
delivered with less than 3°, harmonic distortion at rated 


SOLA finercenatee 


load. The nominal output rating has been raised to 118 
volts to correspond with similar input reratings of 
electronic and other equipment 

Sola harmonic-neutralized regulators may be used for 
the most exacting applications with equipment having 
elements which are sensitive to power frequencies har 
monically related to the fundamental. They are espe 
cially suitable for input to a rectifier when close regu 
lation of the de output is required. 

New design Sola Type CVH regulators are available 
in three capacities 250, 500, and 1000va. For specific 
advice on your particular application, consult your Sola 
representative listed below. 


Request Explanatory Circular 


SOLA ELECTRIC CO. 
4633 W. 16th Street 
Chicago 50, Illinois 


CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical Equipment ¢ LIGHTING TRANSFORMERS for Al! Types of Fluorescent 
ond Mercury Vapor Lomps. ® SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Illinois, Bishop 2-1414 © NEW YORK 35: 103 E. 
125th St,, TRofalgar 6-6464 © PHILADELPHIA: Commercial Trust Bidg., Rittenhouse 6-4988 © BOSTON: 272 Centre Street, Newton 58, Mass., 
Bigelow 4.3954 @ CLEVELAND 15; 1836 Euclid Ave., PRospect 1.6400 © KANSAS CITY 2, MO.; 406 W. 34th St., Jefferson 4382 @ LOS ANGELES 23: 
3138 E. Olympic Bivd., ANgelus 9-9431 © TORONTO 17, ONTARIO: 102 Laird Drive, Mayfair 4554 © Representatives in Other Principol Cities 


Want more information? Use post card on last page. 
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Bendix-Pacific airborne radar systems represent advancement Highly « omplex systems are de 


signed into extremely small lightweight units to meet rigid environmental conditions 


This Bendix-Pacific arch-type sub-assembly for a new radar system represents a maximum utilization 


of space. 


Rely on Bendix-Pacific for your airborne radar system requirements. Qualified radar systems engineers 


are available to call on you at your convenience 


19S) 


SPECIALIZING IN AIRBORNE RADAR FOR NAVIGATION, 
; are : PACIFIC DIVISION 
TERRAIN CLEARANCE, MAPPING, TAIL WARNING Bendix Aviation Corporation 


NORTH HOLLYWOr 


AND MISSILE GUIDANCE 


EAST COAST OFFICE: P.O. BOX 391, WILTON, CONN. * DAYTON, OHIO -— 120 W. 2nd ST. * WASHINGTON, D.C 
CANADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTD., MONTREAL 9 * EXPORT DIVISION: BENDIX INTERNATIONAL 
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another first! 
MOLCOTE wmetallized ceramic coating 


for 


use with 
all types 
of 
hard 
solders! 


a" another first from Frenchtown ... a envelope electronic equipment assemblies, support 

firmly bonded metal-to-ceramic coated surface insulators, condenser shafts, hermetic seals, wave 

to which a metal or metallized ceramic may be guide windows and a host of others. We'd like you 

hard soldered up to 2200° F. to know more about the unlimited possibilities of 
MOLCOTE, applied to ceramic bodies by a special MOLCOTE. Bulletin 1155 contains complete en- 

Frenchtown process and fired at high tempera- gineering details. Write for your free copy. 

ture, offers distinct advantages over existing coat- 

ings. Its versatility permits use in a wide latitude 

of high temperature assembly manipulation. And, 

its extreme refractory qualities defy the attack of 

solders of the copper-silver, silver, and pure Bulletin 1155 contains com- 

copper types. plete engineering data on 


MOLCOTE, Frenchtown's met- 
With MOLCOTE, no expensive preliminary proc- allized ceramic coating for use 


essing is required. You may use it immediately with all types of hard solders. 
for any high temperature solder operation. Write for your copy. 


MOLCOTE 


Re meme aee Oates ene memes 


Mo.cote’s solder bonds are exceptionally strong 
to the point of fracture of the ceramic, making it 
ideal for such applications as vacuum type ceramic 


renchtown conse 


86 MUIRHEAD AVENUE | TRENTON 9, N! 


CALIFORNIA 
REPRESENTATIVE: 
Edwin E. Starr, 
4101 Rhodes Ave., 
North Hollywood, 
Cal. STanley 7-5879 
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6 
WIDE-BAND 


TYPE 515 OSCHLOSCOPE 


amas 


OSCILLOSCOPE 





Small size, light weight, and operating versatility 
are just three of the many things you'll like about this new Tektronix 
5-inch oscilloscope. It is primarily a wide-band laboratory oscillo- 
scope that occupies less bench space and has wider application then 
many larger instruments. But because of its compactness it is the most 
convenient oscilloscope for those more exacting field applications. 
If your work requires a reliable high-performance top-quality oscillo- 
scope, and especially if you must sometimes use it in field applica 
tions, the Type 515 merits your consideration. 


TYPE 515 BASIC SPECIFICATIONS 


VERTICAL RESPONSE TRIGGERING FACILITIES 
Passband —dc to 15 mc. t% Internal, external, line, ac or de-coupled 


Risetime —0.023 psec. Pat Amplitude level selection or automatic triggering 


VERTICAL SENSITIVITY \ 4-KV ACCELERATING POTENTIAL 
0.1 v/em to 125 v/cm, continuously variable. 
9 calibrated steps from 0.1 v/cm to 50 v/cm. DC-COUPLED UNBLANKING 


SWEEP RANGE SQUARE-WAVE AMPLITUDE CALIBRATOR 


0.04 psec/cm to 6 sec/cm, continuously variable, i~ 0.25 usec BALANCED DELAY NETWORK 
Single control selects any of 22 calibrated steps from | Bila | 7 


0.2 ysec/cm to 2 sec/em. ELECTRONICALLY -REGULATED POWER SUPPLY 


5x magnifier is accurate on all ranges. o Type 51 5 a $750 


1.0.b. Portland (Beaverton), Oregon 
ENGINEERS — interested in furthering e 
the advancement of the oscilloscope ? pA — specifi 
We have openings for men with | ssver re = CHKIFOnIX, ENC. 
creative design ability. Please write Engineer or Repre- 
to Richard Ropiequet, Vice Presi- sentative, or write to: P.0.Box 831 + Portland 7, Oregon 


dent, Engineering. 
ea Tree Phone CYpress 2-2611 + TWX-PD 265 + Cable: TEKTRONIX 
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RESEARCH 


DEVELOPMENT 


TUNG-SOL 


Electron Tubes.and 
PRODUCTION ATi ale 


ian 
ee eee 


TUNG-SOL ELECTRIC INC., Newark 4, N. J. 


SALES OFFICES: ATLANTA, COLUMBUS, CULVER CITY, DALLAS, DENVER, DETROIT, MELROSE PARK (ILL.), NEWARK, SEATTiE 
CABLE ADDRESS: TUNGSOL 


56 Want more information? Use post card on last page. July, 1956 — ELECTRONICS 





LGR ee ee 
uitimate in precision made 
multichannel heads 


Cae eae ee 
to 25 interlaced channels 
Pea) 


BK-1605 series—simple mount 
ing and adjustment, ideal for 
drum computers 


BK-1501 series—compact 
MT eee 
Ce a 


ee ee ee el 
series — variety of types for 
single channel applications 
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How Brush Magnetic Heads 


improve product performance 


Microscopic inspection is a familiar tool in Brush’s manufacturing 
of magnetic heads. Track width and gap alignment must be held 
to ten-thousandths; pole faces and tips must be lapped to a surface 


finish of better than 8 microinches 


This craftsmanship improves product performance. Precision 
gap alignment assures perfect time phase accuracy. Close toler 
ances permit greater pulse packing, increased storage capacity, 
uniform output and frequency response 

Get the facts on Brush’s complete line of magnetic heads, includ- 
ing the new precision multichannel heads. Write Brush Electronics 
Company, Dept. K-60, 3405 Perkins Avenue, Cleveland 14, Ohio, 


BARAUSH ELECTHONICS 


3405 Perkins Avenue, Cleveland 14, Onic 


COMPANY 


| eeescesron | 


Ansmann 


Brush’'s new heads are built to tolerance 
of = 002 in. maximum on track width 
0001 in. maximum on gap alignment 


» 


Want more information? Us 





CAMERA PICK-UP TUBES 
FROM WESTINGHOUSE 


Image Orthicon (WL-5820), left 
tere re 10s Vidicon (WL-6198), right 


tLIAT 


IMAGE 


ORTHICON ‘ : For superlative tube performance in your 
WL-5820 f rye television cameras, you'll find this worth 
remembering. 


The same fine quality you have learned to 
count on in all other Westinghouse Tubes is 
available to you in the Vidicons and Image 
Orthicons that are in production today at 
Westinghouse. Improved versions for military 
and industrial applications are under devel- 
opment. 


Born of Westinghouse experience and work- 
manship, these precision-built TV pick-up 
tubes are absolutely unexcelled for clarity and 
brightness of image and for long, economical 
life. 


Whether you build TV cameras or use them 
—for commercial, industrial or defense appli- 
cations—we invite your inquiries. Simply 
write our Commercial Engineering Depart- 
ment at the address below. 


ENGINEERS! For challenge, security, growth potential, 
investigate career opportunities now being offered 
by Westinghouse Electronic Tube Division. Write 
Technical Placement Director today. 


RELIATRON ‘ Lubes 


le 


Lr a nghouse 


6ET-4113 


WATCH WESTINGHOUSE: wie: 010 rcs ane naerenne Fon vou! 


WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y. 
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TUNING FORK 
KESONATORS » 
THE ULTIMATE 
IN) PRECISION 
ANUDIO 


FREQUENCY gm 
CONTROL Zw 
OG 

























IKE A FINE WAY 
YET TOUGH AS HELL! 











BR-1 and BR-2 SENSITIVE SUBMINIATURE RELAYS 


More than a quarter of a million BR-1 and BR-2 Che he a et ee 
proven in every known application. Tough and rugged enough to function unfailingly 
in all conditions, even extremes of heat, cold, humidity, vibration and shock, they 
have been approved by the Air Force for use in OQ-19 Aerial Target Drone Receivers 
These amazing relays are built to the most exacting. standards with the skill-and 


precision craftsmanship that identifies BABCOCK PRODUCTS throughout the -world 


@ He 


operates over a temperature range from 


2U0"¢ 


NEW/ BR-4 POLARIZED ULTRA-SENSITIVE 
SUBMINIATURE RELAYS 


Here is the answer to your COMPACT sensitive relay requirement! Hermetically 
sealed in an HC-6 crystal holder measuring %(," x '\\, x °4" and equipped with a 
seven pin base, the BR-4 is no larger than an air-mail stamp, but MAN! IS IT 
RUGGED! An entirely new principle, for which patents have been applied, has been 
used in designing this unusual relay. No springs to fatigue — no adjustments subject 
to change. Truly magnetic centering insures trouble-free life and fantastic sensi- 
tivity. Many applications will be found for the BR-4 in computers, sensing units, 
subminiature servos, etc 





@ Smallest relay of its type — Light weight, >, oz 

® 180 Microwatt sensitivity — Coil resistances up to 5000 ohms 

® Two separate coils may be connected in series or to two separate sources 
© Magnetic centering no springs — no adjustments hermetically sealed 
@ Single-Pole Double-Throw center-off contact arrangement 


Operates to 200 CPS 


“4 amp. contact rating 








AMERICA’S LOWEST PRICED SENSITIVE RELAY! 


The BR-3 RELAY is the last word in low-priced sensitive reloys. By use of a balanced 
armature, the BR-3 may be mounted in any position and yet perform with extreme 

\ sensitivity and reliability. The adjustable contacts allow a wide range of pull-in 
and drop-out sensitivities without adjustment of the armature springs. The extremely 








small size of the BR-3 will permit use in many places where other designs could 
not be used. Only the finest of materials are used — 4” silver contacts are stond- 
ard, \;' contacts available at slight additional cost. 


@ Extremely light weight — approximately % ounce. 

@ All metal ports are plated — Molded plastic coil forms. 
ACTUAL SIZE @ Balanced armature construction — Adjustable contacts of coin silver, 
. 


The BR-3 is supplied in resistance ronges up to 5000 ohms and as o sensi- 
tive or power type. 
@ Operates on power as low as 10 milliwatts. 


MANUFACTURER'S REPRESENTATIVES! ‘ 
Y Zabeock f eeee -RELAYS, INC. Your Inquiries are Solicited 
4 ; 


Sedan 14743 Lull St., Box 3134, Van. Nuys, California 






©Doelcam_ 


PROPORTIONAL AMPLIFIERS 


OFFER GREATEST VERSATILITY FOR 


D-C INDICATING AMPLIFIER 
Model 2HLA-3 


Write for Bulletin 1A-7 LOW LEVEL D-C SIGNAL MEASUREMENTS 


© COMPARATIVE RESISTANCE MEASUREMENTS 
© TEMPERATURE INDICATION AND CONTROL 
* INSULATION AND DIELECTRIC TESTING 
* PHOTOELECTRIC MEASUREMENTS 
© STRAIN GAGE MEASUREMENTS 


* NULL DETECTION 


Wherever low level d-c signals corresponding to minute 
chemical or physical changes must be accurately measured, 
the Doelcam D-C Indicating Amplifier Model 2HLA-3 is 
ideally suited. This versatile instrument may be used as 

either a multi-range microvoltmeter or a null indicator in 
the laboratory and on the production line. The exclusive 
Doelcam Second Harmonic Magnetic Converter is used 
in the input stage instead of a mechanical chopper for all 
around improved performance 


PERFORMANCE CHARACTERISTICS 


SENSITIVITY: 4x 10% watt 


HIGH GAIN: 10‘ for Model 2HLA-3 
10° for Model 2HLA-4 


LINEAR AMPLIFICATION: Better than 1% on all ranges. 
HIGH STABILITY: Zero drift less than 10 microvolts. 
RUGGED: Withstands over-range inputs up to 1500 times 

full scale range. 
FREQUENCY RESPONSE: Greater than 20 cps. 
INPUT IMPEDANCE: One megohm/volt. 


HIGH POWER OUTPUT: Drives most commercial pen motor 
or galvanometer recorders. 
SELECTIVE RANGE D.C AMPLIFIER 
Model 2HLA-4 
Write for Bulletin SRA-7 


Doelcam Model 2HLA-4 is a Selective 
Range D-C Amplifier with provisions 


©“Doelcam-: for the following interchangeable 
1400 SOLDIERS FIELD ROAD range plug-in vaite: 0-6.) MV, 00.3 

MY, 0-1 MV, 0-3 MY, 0-10 MY, 0-30 

A DIVISION OF MINNEAPOLIS-HONEYWELL BOSTON 35, MASSACHUSETTS MV. ond 0-100 MV. Model 2HLA-4 is 
i c nti nd rack 

Instruments for Measurement and Control audiien on Seen ey al 

Synchros * Gyros * Accelerometers * Amplifiers * Microsyns * Servo Motors control or measuring system 
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Now LARGE 
WAVEGUIDE 


For multi-megawatt radar and 
scatter communications equipment 


You can have early delivery on any large waveguide size from 
WR-770 up. Available in straight runs, H-plane and E-plane 


bends, S-bends and other shapes. 


This new I-T-E waveguide is now being specified for both com- 
mercial and military applications. Accepted for major critical 
defense programs. 


‘Treated aluminum construction resists corrosion. Waveguide is 
sealed against all types of weather and is capable of pressuri- 
zation. Has superior ability to handle highest powers with low 
attenuation. VSWR 1.03 peak over entire range for straight 
sections— proportionately low for other configurations. Avail- 
able with fully engineered waveguide test equipment, plus 
accessories and hardware. Competitively priced. 


Write for complete technical details. I-T-E Circuit Breaker 
Company, Special Products Division, 601 East Erie Avenue, 
Philadelphia 34, Pa. 


One of the smaller “large” waveguide sizes. 
Others measure up to 21 in. major dimension. 


I-T-E CIRCUIT BREAKER COMPANY 
Special Products Division 
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L. C. Clevenger, Manufacturing 
Manager, explains below the 
method used in maintaining 
lot homogeneity at PS! 


FAMILY HISTORY OF 
DIODE LOT NO.273 


“At PSI, lot identity is maintained so strictly through- 
out manufacturing, testing and shipping that, if 
required, we can trace a diode all the way back to the 
Original semiconductor ingot, as indicated in the 
accompanying diagram. 


“In each serialized production lot, every input 
parameter is kept unchanged; only one semiconductor 
ingot section is used, and production time is limited 
to a specified interval. There is one set of material- 
input limits, one junction-dope concentration, one 
prescribed forming pulse. 


“Sampling tests of diodes from each lot, particularly 
life tests under electrical load, are used to qualify a 
lot for shipment. Maintenance of lot identity and 
homogeneity assures that control samples are truly 
representative, and that all diodes from the lot will 
meet PSI’s exacting standards of reliability?’ 


ag ss 


PSI offers both germanium 
and silicon diodes (here, 
actual size) with four basic 
lead arrangements. 
Construction permits lead 
bending with complete 
safety and without harm 
to the hermetic seal 
WRITE FOR DATA. 


BLUE CIRCLES DENOTE 
MAINTAINED IDENTITY 


Paciric Semiconpuctors, Inc. 


10451 WEST JEFFERSON BOULEVARD 


CULVER CITY, CALIFORNIA 
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HERE'S GOOD NEWS 


clout ALLEN-BRADLEY FERRITES! 


Allen-Bradley ferrites have been discovered to be 
superior for deflection component applications in 
television receivers. As a result, the demand has kept 
Allen-Bradley in delivery troubles—a situation that 
has been annoying to both customers and ourselves. 
Therefore, you will be glad to learn that Allen- 
Bradley's production capacity has been consider- 
ably expanded—our shipment problems should be a 
thing of the past. 

Comprehensive tooling for practically every size 
and shape of ferrite core currently being used in 


both black and white and color television receivers, 
makes Allen-Bradley an ideal source for your ferrite 
core requirements. 

Use Allen-Bradley Class WO-1 ferrites for deflec- 
tion yoke application and Class WO-3 ferrites for 
flyback transformer applications and enjoy superior 
TV receiver performance. 

Uniform dimensions of Allen-Bradley ferrites en- 
able low-cost, efficient assembly. Uniform magnetic 
characteristics eliminate necessity of individual ad- 
justments or compensations. 


Allen-Bradley Co., 110 W. Greenfield Ave., Milwaukee 4, Wis. © In Canada—Allen-Bradley Canada Limited, Galt, Ont. 


FOR RADIO, TV & ELECTRONIC APPLICATIONS 


rooer 


Fixed Molded Resistors 
1/10, 1/2, 1 & 2 watt 


Ceramic Dielectric Capacitors 
for by-pass and filtering 


Variable Molded Resistors 
1/2 & 2 watt 


ALLEN-BRADLEY 


ELECTRONIC AND TELEVISION COMPONENTS 
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Stand-off and Feed-thru 
capacitors 


RADIO, 


64 Want more information? Use post card on last page. 








Pee Ree eee eens 







AIRCRAFT-MARINE Prooucts. Inc 


HARRISBURC. Pa. 


> 
*e** se8e 


CELLULAR, 


SHIELDED PATCHCORD 


PROGRAMMING SYSTEM 


The illustration shows how Berkeley Division 
of Beckman Instruments, Inc. 

is using A-MP’s new Patchcord System 

in its new EASE* 1200 Analog Computer. 


Aircraft-Marine Products, 
GENERAL OFFICE: HARRISBURG, PA. 


A-MP of Canada, Ltd., Toronto, Canada 
A-MP—Holland N.V., 's-Hertogenbosch, Holland 
Aircraft-Marine Products (G.B.) Ltd., London, England 
Societe A-MP de France, Courbevoie, Seine, France 


"Trade mark, Berkeley Division of Beckman Instruments, Inc 


revolutionary Cellular, Shielded 
Patchcord Programming System 
is constructed of molded nylon blocks alternated 


with interlocking metal strips. The hole in each 


block accommodates: standard patchcords, co- 


axial (shielded) patchcords, or special “L”’ type 
shielded patchcords. 

‘This cellular system of construction pre- 

vents current leakage from one circuit to an- 

other, while providing all the advantages of 

a metal patchboard. Its insulated surface and 

flexibility of arrangement, spacing and color 

coding offer exceptional versatility on com- 

puters, test equipment, business machines, 

and all types of automated industrial and 


military equipment. 


shield 


contact tip 





LINCOLN LABORATORY 
50kw UHF SCATTER 


INSTALLATION USES 


EIMAC KLYSTRONS 


Lincoln Laboratory uses Eimac klystrons 
again in its 50kw experimental 
tropospheric scatter installation at 
Round Hill. As a pioneer in this 
revolutionary new communic ation 
concept, Lincoln Laboratory, of the 
Massachusetts Institute of Technology, 
has been instrumental in developments 
leading to reliable military and 


commercial scatter networks 


Engineers responsible for advancing 
the art of tropospheric scatter set forth 
exacting requirements. Eimac klystrons 
have met these requirements through 
each stage of the evolution 


of high power. 


2 EITEL-McCCULLOUGH, INC. 


Ss A WN So rR Ue HS GS aA&-t-t+ *. @- Rn A 

a The Worid's Largest Manutacturer of Transmitting ution 
Lileks ee . 

FOR FORWARD-SCATTER ‘ 
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| PRECISION DC MOTORS 


- 


Designed for Military & Quality Electronic Applications 


Can be supplied with single or double governors, gear train, brake or clutch, 
radio noise filters, thermostats, double commutators, blowers, fans, or any 
practical combination of these with stated or other voltages. 

Fro 


55°C to +150°C temperature range. 


MANUFACTURING CO. 


Your Rotating Equipment Specialist 


Avionic Division 
Racine, Wisconsin 


Want more information? Use post card on last page 
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A TYPE FOR EVERY KNOWN APPLICATION... 


BOMAC 
gas switching 
tubes... 


Bomac designs and manufactures the 
most complete line of gas switching 
tubes available anywhere today 

TR, ATR, pre-TR, dual or triple TR 
tubes... from 150-70,000 mc... 
fixed-tuned or tunable . . . standard or 
highly specialized types. 

Whatever your requirements, 

Bomac can meet them. 

And here’s a point to remember 
about Bomac reliability every 
Bomac tube and component is 


100% tested before it leaves our plant 





Emeimecers...- 


Look 


tem years 


Will your income 
and location 
4 allow you to live 
ina home 
like this... 
spend your 
leisure time 
like this 2 


A Douglas engineer lives here 


They can...if you start your 
Douglas career now! 


Douglas has many things to offer the career- 
minded engineer! 

..-there’s the stimulating daily contacts with 
men who have designed and built some of the 
world’s finest aircraft and missiles! 

.--there’s enough scope to the Douglas opera- 
tion so a man can select the kind of work he 
likes best! 

.-- there’s security in the company’s $2 Billion 
backlog of military and commercial contracts! 
...and there’s every prospect that in 10 years 
you'll be where you want to be professionally, 
and you'll be in both the income level and geo- 
graphical location to enjoy life to its full. 


DOUGLAS 


For further information about opportunities with 
Douglas in Santa Monica, El Segundo and Long 
Beach, California and Tulsa, Oklahoma, write 
today to: 

DOUGLAS AIRCRAFT COMPANY, INC. 


Cc. C. LaVene, 3000 Ocean Park Blvd. 
Santa Monica, California 
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i W FOR DC OR RESISTANCE INPUT 


Mover 200-A uses an input of 10,000 
ohm resistance potentiometers as an in- 
put transducer providing 10 to 1 scale 
expansion and origin positioning. Avail- 
able standard digital input accessories 
are essentially inputs of this type. Any 
resistance potentiometer will provide an 
analog input for this configuration. 


Mopev 200-B, used for D.C. signal input, 
has full scale sensitivities of 5  milli- 
volts and an input impedance of 1,000 
megohms. Utilizing standard reference 
cells, this model provides drift-free 
operation. Available external reference 
voltages may be substituted. A plug con- 
nection is provided to facilitate the quick 
interchangeability of input sections. 


i W FOR SIMPLIFIED OPERATION 


Precision Vernier Dials provide an accu- 
rate method for obtaining fine adjust- 
ment during operation. Optional point 
plot or continuous line plotting is a 
feature of both models. Selection is by 
front panel manual control. A new, sim- 
plified pen of one-piece design-used for 
point or continuous plotting—eliminates 
bottles and tubes, permits rapid chang- 
ing of ink colors, Independent action of 
the X and Y axis is achieved with Libra- 
scope’s unique “Floating Gear Train” 
No cables, tapes or lead screws to cause 
lost motion, cable stretching or drift- 
ing out of alignment. The 120° concave 
cylindrical plotting surface provides full 
visibility ...is completely illuminated. 


il W FOR WIDER APPLICATION 


These fast, dependable general purpose 
plotters feature 0.1% accuracy, are suit- 
ed for wide applications where rapid 
graphic presentation of data is required, 
such as: laboratory testing, computers, 
data handling systems, wind tunnel, mis- 
sile tracking and quality control testing 
of transistors and other electronic compo- 
nents. Input selection includes Punched 
Card and Tape Converters, Decimal 
Keyboards and Binary Converters. Model 
200-A can plot from Flexowriter tape in 
any code or directly from the Tape Punch 
cables of many digital computers. Sub- 
chassis can be supplied to handle time- 
shared X versus Y plots, or other spe- 
cial circuitry. Write today for details. 


LIBRASCOPE xX*-VY PLOTrTreEe re 


HIGHEST ACCURACY FOR GRAPHIC DATA HANDLING 


NEW LIBRASCOPE PUNCHED TAPE CONVERTER 
Operates from a punched tape reader—Spec- 
lally designed for Librascope X-Y Plotters— 
This unit is adaptable to other plotters 


LIBRASCOPE |! ORPORATSE 
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D* BOB WESTERN AVENUE 


LIBRASCOPE PUNCHED CARD CONVERTER 
Converts punched card data to analog form 
for input to X-Y Plotters. Automatic Position 
for feeding 50 punched cards per minute 





*TeaOtmann #06 


more for your money 
from the leader in the ftieid! 


MODEL 7360 —0 cps to 1 mc range 


DESCRIPTION 


These truly universal instruments combine high-speed electronic count- 
ing with a precision time base in multi-purpose circuitry. They function 
as counters, timers, time-interval meters, EPUT* meters, frequency, 
frequency ratio or period meters, or as secondary frequency standards. 
No other single instruments yet devised offers their wide range of use- 
fulness in the laboratory or test stand 


All models have provision for standardization against WWV and may 
be coupled to external frequency standards. Connections are provided 
for driving Berkeley digital printers, data converters, or in-line remote 
readout units. 


FEATURES 
0.1 v rms sensitivity 
Step attenuators; trigger-adjusted noise discriminators 
More stable frequency dividers 
Electronic (not relay) reset 
External frequency standard input connection 
AC or DC coupling of all input circuits; 
10 megohm input impedance 
Multtivoltage accessory socket to power photocells, etc. 
Binary-coded output with direct connection to digital 
printers, data converters, inline readouts, etc. 
9 Crystal-controlled time marker output 
10 UWnitized modular design 
11 Larger, brighter readout numbers 
12 Modern-styled all-aluminum cabinets 


en QuVewnre 


BRIEF SPECIFICATIONS 
Model 7350 Model 7360 


hanges—Freguaney: | 0 cps to 100 ke 0 cps to 1 mc 
: | 10 sec to 10° sec 1 « sec to 10° sec 
Period: 0 cps to 100 ke 0 cps to 1 me 


10 sec to 10 sec 1 uw sec to 10 sec 
+ 1 count, + crystal stabili 


+ 3 parts in 10° per week _* 3 parts in 10° per week 


In 0.1 v rms, 10 megohm impedance, dc or ac — coupled 


Display Time: Adjustable, 0.1 to 5 seconds (automatic reset). Manual reset aiso provided, 
Dimensions: 10%"H x 20%"W x 1642”D (cabinet mount; rack mount available) 


Price: (f.0.b. factory) | $890.00 | —5———_—|._ $1,175.00 


Technical bulletins and application data files b Tatas 


Time Bases: 


are yours for the asking; please address 
Department G 7 
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erkeley 


MODELS 
7350 and 7360 


UNIVERSAL 
EPUT 
& TIMERS 


MODEL 7350 —0 cps to 100 ke range 


MODEL 5916 IN-LINE REMOTE READOUT offers 
large illuminated in-line figures all on one 
plane which can be read from any angle 
Reduces error and fatigue; ideal for remote 
observation of data 


MODEL 1452 DIGITAL PRINTER prints data on 
standard adding machine tape. 7000-Series in- 
struments also drive data converters to oper- 
ate card punches or electric typewriters 


Accessibility is an important feature of 
BERKELEY 7000-Series instruments. Modular 
chassis design permits rapid checking or re- 
placement of components and sub-assemblies 


Seva... sacar INSTRUMENTS INC. 


Richmond 3, California * Telephone LAndscape 6-7730 
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... backed by dependable service 
in matching your specifications 
| and delivery requirements. 


ae 


Electronic Components Division 


STACKPOLE CARBON COMPANY St. Marys, Pa. 
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; 
F 
k 
m a ; 
(B, y 
got Molded . 
Deposited Carbon Boron Carbon | 
; rs Molded Deposited Carbon resistors Where a high degree of accuracy ; 
Deposited Carbon a ah lad lA aL under widely varying temperatures | 
sizes: Types MDA — 's watt, MDB A is required, IRC Boron Carbons offer 
watt, MDC watt, MDF--1 watt an ideal combination of characteris- 
We), ew aT Le MT) ed tics. Their superior temperature sta- 


housing provides complete mechani bility is provided in 3 sizes: Types 
cal protection, minimizes the effect BOC—', watt, BOF —1 watt and BOH 
AE ina Mit Te —2 watts—all 1% accuracy. Con- 
ee precision sidering weight, size and cost factors, 
MRT CR GER Pte ll eee ee, plus lower capacitive and inductive 
Tate ay reactance, these film type precision 
resistors can satisfactorily replace 


wire wounds. 
COMPARISON SURFACE TEMPERATURE RISE VS. LOAD 


Moided vs. Unmolided Deposited 
Carbon Resistors 


W attage (40°C 
Ambient) 


Max. Continuous 
Voltage 


Minimum Ohms 





Maximum Ohms (IRC) 0.5 meg] 2.0 meg] 5.0 meg 


Rs eee la 
DCF 1 WATT end DCH 2 WATTS 


Ce Ee 
MIL-R-10509A SPECIFICATION 


makes them all... can 
recommend without bias... 





WT ORG TT g 
PORES 


HYCOR DIVISION of IRC, Syimar, Calif. 





Outy iis tals didlo shecta Devoe 
Carbon resistors with the protection 
of a molded plastic housing. Any 
risk of mechanical damage to the 
coating or of insulation breakdown 
pte oo. at alam 


rrr 


Line tii 
bt LL 
Le OT 
| 
Yh LL 
Meee) 


Wire Wound 


IRC’s winding skills and automatic 
assembly equipment provide pre- 
cision windings to exacting stand- 
ards. Continuous inspections at every 
stage of manufacture assure maxi- 
mum reliability in each finished 
resistor. Available in 7 sizes includ- 
ing tiny Type WW10J—''"' x %"’ 
Standard tolerance + 1%; 
tolerances are shown below. 


minimum 


Minimum Tolerances 


“| Types ww? 


3,4,5,8 Type WWI0J 


COST REDUCTION ARE INVOLVED 
"CLOSE TOLERANCE RESISTORS. NO 
OTHER SINGLE SOURCE CAN OFFER YOU THE SCOPE 


or TECHNICAL GUIDANCE AVAILABLE 


use coupon for complete data ! 


Licensee 


FROM IRC. 


Aes elite 
Tom i Lear 


Series ''PH'' Encapsulated resistors 
are produced to IRC's high standards 
CU a a ee od 
ence in the development and manu 
facture of 


precision wire-wound 


ee a ag) 
and styles, including types for use 
in printed wiring assemblies and sub- 
miniature Type 128A. Standard tol- 
erance +.1%. Also, +1%, 0.5%, 
25% and .05% can be supplied 
Series "PH" offers the most complete 
OC es me a 
Se Me ee ee 

CU a a | 
specifications 


INTERNATIONAL 
RESISTANCE COMPANY 


Dept. 235, 401 N. Broad St., 
Philadelphia 8, Pa 
SEND ME TECHNICAL 
BULLETINS ON 
Deposited 
ded Deposited 
Boron Carbons Molded Boror 


Type WW Precisions 
Name 
Compeny 
Address 


City 









You'll make out better if you let 
CTC make your terminal boards. Why? 
The answer is simple 

CTC is equipped to produce quality 
terminal Spans economically. The 
two key words in that sentence are 
“quality” and “economy.” Here’s how 
CTC can guarantee both. 

Our swaging machines use tools we 
designed ourselves that prevent cracked 
boards and “cracked” rivets. Each 
terminal is fastened securely and 
carefully, CTC terminal boards have no 
“weak. spots’. 

Our finishes and coatings are applied 
smoothly. There are no wrinkles or 
heavy deposits. CTC terminals are se- 
lected from certified stock that is free 
from defects. CTC guarantees the ter- 
minals themselves — even to the thick- 
ness of plating! 

The result of this is you are sure of 
the finest terminal boards in the quan- 
tity you want them in — and at a price 
you couldn't duplicate if you made 
them yourself. Get all the facts. Write 
for specifications and prices. You'll 
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agree, you'll make out better if CTC 
makes your boards. Cambridge Therm- 
ionic Corporation, 437 Concord Ave., 
Cambridge 38, Mass. On the West 
Coast contact E. V. Roberts and 
Associates, Inc., 5068 West Washington 
Blvd., Los Angeles 16, and 61 Renato 
Court, Redwood City, California. 


A LARGE VARIETY OF CTC SOLDER TER 
MINALS is available ranging from the miniatur 
ized to the larger regular type. Each can be 
obtained in a variety aaah engthe and finishes 
and coated with water dipped aeouee for pro 
tection during storage 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components 
custom or standard 





eS eM ee ene 


og RAR Agee SeURINT Ret re « 
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Now Available... 
FIRST HF TRANSISTORS 


now in production, meeting 


% Army Signal Corps Standards 


A wide variety of military 
equipment, once impossible to 
transistorize due to frequency 
limitations of available tran- 
sistors, is now being developed 
with Philco Surface Barriet 
Transistors. 


PHILCO SBT 


L/eX SURFACE BARRIER TRANSISTORS 


t j Ws ASTD PLT PD) 
- a a. . . 7 
Oe rd Meet MIL-T-12679A Military requirements 


£4 
s Zs 
= Yd Se 
* FF 


Check These Features Now available for targe volume military and industrial applications . . . the high 
High frequency performance frequency Philco Surface Barrier Transistors that were developed for the Army Signal 


ae e re , ‘ments of fie a -ctroni quip- 
Extreme reliability Corps to meet the stringent requirements of field use in military electronics equip 


. . : ; ance cision techniques used in fabricating the Philco Surface Ba 
Uniformity of characteristics ment. Advanced precision techniques used bricating the Phil rier 


: : Transistors make possible rigidly controlled automatic manufacture with its resultant 
Rigid quality control 


iinimem battery draia ‘ uniformity, reliabilicy and high volume production. These reliable transistors point 


the way to new fields in transistorization. Make these reliable high frequency Philco 
Low leakage currents 


: Surface Barrier Transistors part of your forward looking plans. 
Low operating voltage 


Absolute hermetic seal i hni ‘ h h 
Meet MIL-T-12679A Military or complete technical information on these High Frequency transistors write 


requirements Dept. £-3, LANSDALE TUBE CO., Lansdale, Pa. A DIVISION OF PHILCO Corp, 


PHILCO CORPORATION 


LANSDALE TUBE COMPANY DIVISION 
LANSDALE, PENNSYLVANIA 


ns 











How 
BELL TELEPHONE 
LABORATORIES (&) 


with 
. | 
\ | mM inl | ' MICRO-VISION 


’ 






se AT 










* 





a: 


This transistor is enlarged 6 times. You can’t see much detail in its 





actual size, like this... @ge That's why Bausch & Lomb Stereomicro- 






scopes are built right into Bell Laboratories’ ingenious experimental 





machine, ‘Mr. Meticulous,”” which automatically assembles hair-thin 







elements in steps involving movements of 1/20,000 of an inch! Without 


visual fatigue, technicians get vividly magnified views of these tiny parts and intricate operations. 





We're mighty proud of the part B&L Stereomicroscopes play in helping Bell Laboratories 





achieve miracles in electronic technology to improve telephone service. 


FREE! excrusive 
3-D MICRO-VISION BOOK 


See actual stereo views! Choose exact model from 
industry's most complete line, with unique Selec 
tor-Chart! Write today 
for manual D-15. Bausch 
& Lomb Optical Co., 


BAI 'S¢ as re LOM 33 61407 St. Paul St., Roch 


ester 2, New York. 

















STEREOMICROSCOPES 
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LONGER LIFE 4 
POTENT POWER 


SMALLER SIZE 5 


ELECTRONICS 


July, 1956 





life expectancy to at least 15 years! 


A recent series of the toughest trials has proved 
El-Menco DM15, DM20 and DM30 Dur-Mica 
Capacitors outlast all others. Accelerated 
conditions of 11/2 times rated voltage at 
ambient temperature of 125° centigrade found 
El-Menco capacitors still going strong after 
10,000 hours. Similar conditions obtaining under 
normal usage would equal a lifetime of over 

15 years! 


DM15 


Tougher phenolic casing means longer life, 
greater stability, over wide temperature range. 


Meet all humidity, temperature, and electrical 0M20 


requirements of both civilian and MIL-C-5 specs. 


Parallel leads simplify use in television, 
electronic brains, miniature printed circuits, 
computors, guided missiles, ond other civilian 
and military applications. 


El-Menco Dur-Mica DM15, DM20, and DM30 Capacitors Assure: 


EXCELLENT STABILITY 
SILVERED MICA 


PEAK PERFORMANCE 





Take Your Own Word For It. 


El-Menco DUR-MICA Capacitors will match your equipment’s 





Actual Size 


Tell us your 
specific 
needs. Write 
for FREE 
samples and 
catalog on 
your firm's 
letterhead. 





Test El-Menco Dur-Mica Capacitors Yourself. 


THE ELECTRO-MOTIVE MFG. CO., INC. 
WILLIMANTIC, 


* molded mica * 
* tubular 


Jobbers and distributors write to Arco Electronics, Inc., 


CONNECTICUT 


trimmer 
ceramic 


mica 
paper °* 


103 Lafayette St., New York, N. Y, 
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A Transformer becomes a precision device 


with Allegheny Magnetic Materials in the core 


“TRANSFORMER LAMINATIONS” 


84 pages of valuable technical data 
on standard and custom-made lam- 
inations from all grades of Allegheny 
Ludlum magnetic core materials 
Prepared from carefully checked and 
certified laboratory and service tests 

includes standard dimensions, 
specifications, weights, etc. Sent free 


On request ask for your copy 


ADDRESS DEPT. E-79 


% ALLEGHENY SILICON STEEL 


*% ALLEGHENY 


750 


% ALLEGHENY MUMETAL 


The operation of a transformer is no 
better than the magnetic core around 
which it is buile. With Allegheny mag- 
netic materials in the core, you get the 
best—uniformly and consistently 
Sure there are reasons why! For 
one thing, there’s the long experience 
of a pioneer in development and 
quality control of electrical alloys 
But most important, the A-L line 
offers complete coverage of any re 
quirement you may have, any service 
specification. It includes all grades of 
silicon steel sheets or coil strip, as 
well as Allegheny Silectron (grain- 


oriented silicon steel), and a wide 
selection of special high-permeability 
alloys such as Allegheny 4750, 
Mumetal etc. 

In addition, our service on mag- 
netic materials includes complete 
lamination fabrication and heat treat- 
ment facilities. What's more, this 
extensive expe rience in Our own lam- 
ination Stamping department is a 
bonus value for all users of A-L 
electrical sheets or strip. @ Let us sup 
ply your needs. Allegheny Ludlum 
Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum 


Want more information? Use post card on last page 


Stetis ror THE 
ELectrowic AGE 
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Patchwork has its place but... 


In an era of stepped up competition, no manufacturer can hope to keep pace 
with the field while relying on obsolete “patchwork” instrumentation. 
Almost hourly, electronics research is spawning new instruments designed 
to perform a specific function better, in less time, at lower cost. 

’ But here’s where your independent FIRST SIX* manufacturers’ represent 
ative enters the picture. He represents what’s new, what’s right in elec 
tronic product design. What's more he’s technically qualified to recommend 


and apply industry’s newest product innovations advantageously to your 
instrumentation problems 


Today, “patchwork” — won't work! Better call in your independent FIRST 
SIX sales engineer. He’ll back up his lines with a full measure of intelligent 
technical service ... from recommendation to maintenance! 


* THE FIRST SIX — Six leading, independent manufacturers’ represent- 
atives functioning cooperatively for the advancement of improved 
electronic instrumentation in industry. 


Wm HSS) NS) P| Lan US 


Chicago, Ill. Philadelphia, Pa. Upper Darby) 
Dayton, Ohio Comp Hill, Pa. 
St. Paul, Minn. Asbury Pork, N. J. 


WL BN a daa Te 


Washington, D. C. Syraguse, N. V4 


ELECTRONICS July 1956 1} more information? Use post card on last page 





Multi-channel -- 
telegraph Al or 
telephone A3. 


STABLE 


& 


High stability (.003%) under 


Components 
conservatively 
rated. Completely 


tropicalized. 


Model 446 transmitter operates on 4 
crystal-controlled frequencies (plus 
2 closely spaced frequencies) in the 
band 2.5-24.0 Mcs (1.6-2.5 Mcs 
available). Operates on one fre- 

uency at a time; channeling time 

seconds, Carrier power 350 watts, 
Al or A3. Stability .003%. Operates 
in ambient -35° to 45°C. Nominal 
220 volt,50/60 cycle supply. Conser- 
vatively rated, sturdily constructed. 
Complete technical data on request. 


normal operating 


conditions. 


Here’s the ideal general-purpose high- 
frequency transmitter! Model 446... 
4-channel, 6-frequency, medium power, 
high stability. Suitable for point-to- 
point or ground-to-air communication. 
Can be remotely located from 
operating position. Co-axial fitting to 
accept frequency shift signals. 


Now! Complete-package, lightweight airborne communications 
equipment by Aer-O-Com! Write us today for details! 


3090 DOUGLAS ROAD 


Want more information? Use post card on last page 
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POLYSTYRENE 


CLOSE TOLERANCE 


[ATURE 
CAPACITORS 


aro conciructed wil h 


FCON Polystyrene Capaci- 
tors manulactured by Electronic 
_ » ’ 7 
Fabricators, Inc., New York, have 
become standard for the elec- 
tronic industry. They were de- 
veloped for uses where high 
. | * fe Temperature and humidity are closely con 
insulation resistance, low power trolled in the winding department, and air is 
liltered to protect against dirt, dust, or other 
factor and low leakage are nec contamination 
essary. These miniature capaci- 
tors are used extensively lor filters, timing circuits, computers, and 


similar applic ations where close tolerances are essential. 


‘These polystyrene capacitors are made to tolerances closer than 
+ 1%. Their development was made possible by the application 
of Natvar Styroflex® dielectric due to its flexibility, toughness, 


and unilormity. 


In facta distinguishing characteristic of all Natvar flexible insula- 
tions is that they are always uniform and always the same no 


matter where purchased. 


NATYVAR conrorarion 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


201 RANDOLPH AVENUE © WOODBRIDGE, NEW JERSEY 
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ach unit, from start to finish, is checked at 
ist 3 times lor voltage and capacitance 
ore being shipped In this step, capacitors 
tested at DC voltages at least 200% 


of rated voltage at 25°C 





4 (i Rtoa Woks 


for frequency and temperature stability 


Type JF DISCAPS have outstanding fre 
quency characteristics over a wide range of 
capacities and incorporate desirable temper- 
ature properties over an extremely useful 
range. Manufactured in capacities from 150 
MMF to 10,000 MMF, Type JF DISCAPS 
extend the range of the RETMA Z5F capac- 
itor between +10°—+85°C and meet Y5S 
specs from ~—30° to +85°C, (See graph) 


ae ek 


Pye. 
PL ane 


capacity Vv" om 
Peal eh 1 Laudiele 


nr ae 


Tada 


RMC Type JL DISCAPS feature exceptional temperature 
stability over an extended range. The maximum capacity 
change between —60° and +110°C is only *7.5% of capacity 
at 25°C. With a standard working voltage of 1000 V.D.C., 
Type JL DISCAPS are the ideal cost saving replacement for 
paper and general purpose mica capacitors. 


oe oie eh ip aki 31d ta oe eae 


RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 
Two RMC Plants Devoted Exclusively to Ceramic Capacitors 


DISCAP 
CERAMIC 
CAPACITORS 


ns pe a an aoe ea . tune 
¥ * 4 


L. 


see / 
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eee’ Another FIRST 


are: ay Fees 


AUTOMATIC PLOTTING 


OF RECORDER REFERENCE DATA 


a 


--. the NEW REAC” Six-Channel Pen Recorder 
Reeves ... pioneer in invention and development of electronic analog computers 
again adds to a growing list of important FIRSTS in this field 


The new REAC Six-Channel Recorder, designed especially for use with analog computers, 
is FIRST to embody all of the following requirements for efficient, accurate and 
reliable recording of computer data 


NEW AUTOMATIC CALIBRATION, whereby, for the FIRST time, pen zero set, 
attenuation setting and offset for each channel are automatically registered, along with a record 
of the paper speed, at the start of each run 


ZERO TIME MARKER, where a pip marks the point at which recording of each run begins 


COMPLETE OPERATIONAL CONTROL of one or more analog computers 
from a single recorder station 


ALL CONTROLS directly in line with channels for easy identification 
NEW PAPER DRIVE mechanism with unique electrical speed change and dependable accuracy 


NEW REEVES A-400 SERIES dual DC chopper-stabilized amplifier units identical with those used 
in REAC 400 Series Computers for stable, balanced performance and simplified maintenance 


SELF-CONTAINED independent plug-in power supply 


Provision for slaving one recorder to another where required, and for control of any 
number of computer units from one recorder. 


A range of special optional accessories, such as electric writing pens, event markers for 
random phenomena, and Arabic-numeral-coded run designations 


Write for detailed specifications and additional information 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 


201 East Sist Street, New York 28, New York 


: > - 4 
B a Precision , Precision servo 
Analog sigall Floated RESOLVERS and MECHANICAL 
Computers GYRos PHASE SHIFTERS PARTS 
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G times enlargement 


Ucinite 
Miniature Banana Pins 


Actual size 


Heavy resistance to torque is a big feature of Ucinite miniature banana 
pins. The springs are mechanically riveted over and the large area 
around the tip of the pin is bonded by solder. 

Pins are available in a variety of types, for assembly by staking... 
with nuts and washers... with soldered tails... with multiple plug-in 
features, Springs are designed to fit .093 sockets. 

Built to withstand rough usage, Ucinite miniature banana pins are 
available in cadmium, silver or gold plate. 

For further information, call your nearest United - Carr representative 
or write directly to us. 


feito Specialists in 
UCINITE CoO. 


Newtonville 60, Mass. 


\ 
ELECTRICAL ASSEMBLIES, 


Division of United-Carr Fastener Corp. BADSO AND AUTOMOTIVE 
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NEWEST MEMBERS OF 


RADIO RECEPTOR’S 
GOLD BONDED FAMILY 


Fast recovery 
High conductance 
Germanium 


in production 
quantities for immediate delivery 


FORWARD | REVERSE ny. 
CURRENT (MA) | CURRENT 


actual | 
size 1 


5@1 V 400K between 10 50K in 5 usec 
& 50V at 55°C 400K in 3.5 usec* 


: 400K between 10 50K in .5 usec 
Radio Receptor’s ‘‘gold stand- — & SOV at 55° C 400K in2 usec* 


ard” for outstanding diode 
500K between 10 80K in 


performance is met by our & 50V 3 usec 


new group of glass computer ‘ 
oe ‘4 500K between 10 ‘ 
diodes. The RReo. controlled ; £ 5OV " 50K in .3 usec 


gold bonding process produce ae . — 


these diodes with fast reverse *Switching from a forward current of 30 MA to a reverse potential of 35V 
‘ tSwitching from a forward current of 5 MA to a reverse potential of 40V 
recovery and high forward STest voltage is a continuous 60 cps sine wave. 


conductance as well as unusual 

reliability and long life. They 

are thoroughly tested, both in The performance characteristics listed above are typical 
of RRco. computer diodes. The complete list of typea 
includes many others suitable for receiving equipment, 
puter service under strenuou transistor biasing, magnetic amplifiers, modulators, 
conditions demodulators, pulse circuitry, logic circuitry, metering 

and varistors as well as computers. 
For full information, write today to Dept. R 


our factory and in actual com 


Tree Semiconductor Division 
RADIO RECEPTOR COMPANY, INC. 
Radio and Electronic Products Since 1922 


240 Wythe Avenue, Brooklyn 11, N. Y, © EVergreen 8-6000 
GERMANIIIM AND SILICON DIODES * DIELECTRIC HEATING GENERATORS AND PRESSES 


A SELENIUM RECTIFIERS * COMMUNICATIONS, RADAR AND NAVIGATION EQUIPMENT 
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PERCENTAGE OF UNDERGRADUATE 
COLLEGE EXPENSES EARNED 
BY SALARY 


45% 


ua 
oO 
a 
- 
Zz 
ws 
VU 
a 
ua 
a 


° $5000 $7500- . $10000 
7499 9999 AND OVER 


SALARY 


Data obtained trom a 20% random sample of the 2400 


professional engineers and scientists on the staff of 


Hughes Research and Development Laboratories 


College Expenses Earned... and Present Salaries 
The chart shown here represents the per- 
centage of undergraduate college expenses 
earned—by present salaries at Hughes. The 
net result of this comparison is, that the 
higher the pre sent salary of the individual 
the more he earned while an unde roraduate. 
College jobs included baby-sitting, “hash- 
ing’, collecting laundry, lawn-mowing, 
car-washing, etc., etc. One scientist in- 
cluded in his list of college jobs— Walking 
the Dean's rheumatic bulldog.” 


Scientific Staff Relations 


RESEARCH 


How to make $10,000 (aii 1) 


Here at Hughes we have been analyzing the files of personal data regarding our 


scientists and engineers. Together with some additional facts cheerfully contributed 


by individuals, the findings reveal some interesting and sometimes surprising 


group chara teristics and relationships. In this SCTICS We shall chart and atte mpt to 


interpret the results for you. 


In the Hughes laboratories more than 
half of the engineers and scientists have 
had one or more years of graduate 
work; one in four has his Master’s; one 
in 1§ his Doctorate. Our research pro- 
gram is of wide variety and scope, 
affording exceptional freedom as well 
as superior facilities for these people 
From every standpoint, it would be 
difficult to find a more exciting and r 

warding climate for a career in science 

loo, we are continually stepping up 
projects whi h will insure success mM 


commercial as well as military work 


Hughes is pre-eminent as developer and 
manufacturer of the electronic arma- 
ment control system now standard 
equipment on all Air Force ali-weather 
interceptors, Our program also em- 
braces ground systems radar, the Hughes 
Falcon and other guided missiles, auto- 


, 


matic control, synthetic intelligence. 
Projects of broader commercial and 
scientific interest include research in 
and manufacture of semiconductors; 
electron tubes; digital and inalog com- 
putation, data handling: navigation; 


produc fon automation 


The Laboratori snow have positions open for all 


raat : 7 | 
I 
wd U G bd E gy ' phases of work on ground and airborne digital 
| 
i computers from logical de sign to producti n 
} . 
J 


engineering Why not write us? 


DEVELOPMENT LABORATORIES 


HUGHES AIRCRAFT COMPANY 


Culver City, Los Angeles County, California 
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HUGHES 
MEMOTRON. 


a new concept in retaining transients 


¢ Provides an instant and convenient 

permanent display of transients 

¢ Displays traces at high brilliance 

indefinitely, until intentionally erased 

« Permits display of successive writings 

¢ Eliminates waste of time and film 

by eliminating need for taking 
uperfluous photographs 

¢ Can be used as a curve plotter at both 


high ind low writing speeds 


MEMOTRON is exclusive with Hughes. 

It is the only cathode ray tube available 
which makes it possible to combine, in a 
ingle piece of equipment, the permanent 
writing characteristics of a pen recorder 
together with the high-frequency response of 
a cathode ray oscil graph. MEMOTRON is 
already incorporated into equipments serving 
important laboratory functions in many of 
the « muntry’s leading electronics research 
and manufacturing centers. Desi riptive 


Product lite rature is available upon re qpite st. 


An application of the MEMOTRON 


ope 


is a commercial oscill 


manufactured by Advanced Electronics 


Corporation, Los Angeles. MEMOTRON 
has an over-all length of 184% inche 
und a neck diameter of 2% inche 

It can replace most conventional 
§-inch tubes without revision of 


Space requirements in the equip! 


itustrated: a technique for plotting a family of curves, 
representing a coupled circuit with varied parameters 


Hughes Products engineers are available for consultation 


MEMOTRON applications. For literature write to addre 


HUGHES PRODUCTS 


A DIVISION OF THE HUGHES AIRCRAPT COMPANY 


ELECTRON ruse, 


HUGHES PRODUCTS 


Los Angeles 45, California 
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— a new passive cathode material 


¢ 100% stronger than Cathaloy P-50, ideal for ruggedized tubes 
¢ Free of sublimation and grid emission troubles; low interface impedance 
¢ Available in seamless, Weldrawn” and Lockseam* forms 


Latest addition to Superior Tube’s 
family of Cathaloys is Cathaloy P-51 

a passive cathode material with 
entirely new properties. 


NEW INGREDIENT 
Cathaloy P-5! is similar to Cathaloy 
P-50 in chemical composition and elec- 


trical characteristics, But the addition of 


approximately 4%, tungsten greatly in- 
creases its strength. 


HIGH HOT STRENGTH 

Tests prove that Cathaloy P-51 is twice 
as strong as Cathaloy P-50 at operating 
temperatures. This means it is especially 
useful in ruggedized tubes. In all tubes, 
it reduces the risk of failure from shock 
and of bowing. As with all Cathaloys, 
the composition of Cathaloy P-51 is 
carefully controlled by Superior. Every 
melt is checked in an electron tube 
before being approved for production. 


UPGRADE YOUR TUBES 

Cathodes made from Cathaloy P-S1 are 
available in either seamless, Weldrawn 
or Lockseam form, and can be fabricated 
to your exact 
tions, Write for technical information. 
Superior Tube Company, 2500 German- 
town Ave., Norristown, Pa. 


*Manufactured under U.S. patents 
Norte. Cathaloy is a trademark of Superior 
Tube Co., Reg. U.S. Pat. Off 


dimensional specifica- 


woertar lade 


The big name in small tubing 
NORRISTOWN, PA. 


Johnson & Hoffman Mfg. Corp., Mineola, N. Y.—an affiliated company making precision metal stampings and deep-drawn parts 


Want more information? Use post cord on last page 
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N \ GNETIC 


Magmeter is an entirely new product—the 
result of Airpax leadership in developing 
magnetic components. The Magmeter pro- 
duces an output signal directly proportional 
to the input frequency. 


In the circuit shown, the 12AT7 dual 
triode drives the Type F-948 Magmeter over 
the rated frequency range of 0 to 500 CPS. 
A 0-500 microampere meter, connected to the 
\irpax Magmeter, indicates frequency 
directly, A resistor in series with the meter 
calibrates the circuit when it is installed. 
Once adjusted, the Magmeter holds the cali- 
bration for long periods of time to at least 
2°. of full seale. 


The Magmeter is completely contained in 
a can 1'4 inches high and 1'4 inches in dia- 
meter with a standard octal base. This com- 
pact component weighing only 3.4 oz. can be 
used wherever frequency is measured: in test 
equipment, AC servos, speed indicators and 
controls, and power frequency regulators. 


You probably have an application in 
which this one component can replace con- 
siderable circuitry. We have a detailed data 
sheet ready for you, just write to 


FREQUENCY DBEBC | Ok 


CHARACTERISTICS 
RANGE: 0 to 500 CPS (other ranges 
available on special order) 
ACCURACY: 42% of full seale plus 
temperature variation of 500 ppm/C 
WAVEFORM SENSITIVITY: less 
than 1% change in indication for sine, 
triangular, and square waves of same 
rectified average value 
SHOCK: 30g shocks of 114 1 milli- 
seconds duration in each plane, case 
clamped 
VIBRATION: 10g in each plane at 10 
to 55 CPS, case clamped 
TEMPERATURE: —55C to +72C 
operate; —65C to +85C storage 
LIFE: comparable to that of a well 
made transformer 


ENCLOSURE: hermetically sealed 


DESIGNERS | ENGINEERS 


MIDDLE RIVER BALTIMORE 20, MD, 
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Bench Model 50 
0-500 VDC @ 0-500 MA $415.00 


LAMBDA’S TWO WIDEST RANGE, 


These general purpose, heavy 


duty power supplies save you 
time, money and experimenta- 
tion. They are tested, fully 
guaranteed, now in use in 
many leading research and 
industrial laboratories and 
manufacturing plants. You get 
quick delivery, dependable 
equipment ready for immediate 


installation. 


MOST VERSATILE POWER SUPPLIES 


Rack Model 50-R 
0-500 voc @ 500 MA $395.00 


a er Wie soo fe, 


105-125 VAC, 50-60 C, 800 W (max) 


DC OUTPUT NO. 1: (regulated for line and load) 
Voltage. ... 0-500 VDC (continuously variable) 
Current ; 6 0-500 MA (over entire voltage range) 
Regulation (line). . Better than 0.15% or 0.1 V 
Regulation (load) Better than 0.5% or 0.3 V 
Internal Impedance Less than 2 ohms 
Ripple and Noise. .. Se Less than 8 millivolts rms 
Polarity.... Either positive or negative may be grounded 


DC OUTPUT NO. 2 
Voltage Ranges 


a) 0-50 VDC (no load) 
b) 0-200 VDC (no load) 


(regulated for line only) 


Internal Impedances: 
3,300 ohms (max) 
17,500 ohms (max) 


LAMBD 


,VOVT 399 SVR 


Want more information? 


AC OUTPUTS 


Use post card on last page 


SPECIAL 
FEATURES 


Hermetically sealed oil filled 
capacitors 


Stable 5651 reference tubes 
Easy-to-read 4'%” meters 


Overload circuit breakers 
(magnetic type) 


Vernier high-voltage control 


P Time-delay tube protection 


Regulation (line) Better than 0.1% 


Ripple and Noise Less than 5 millivolts rms 


Polarity: Positive terminal connected internally to negative terminal of 
DC output No. 1 


(unregulated): 


Two outputs, isolated and ungrounded. Each is 6.5 VAC at SA (at 115 
VAC input). Allows for drop in connecting leads. May be connected in 
series for 12.6 V (nominal) at 5A, or in parallel for 6.3 V (nominal) 
at 10A. 


SIZES AND WEIGHTS 


Bench Model 50 Size: 124." H x 22 


Weight: 110 Ib. net 


Size: 10%" Hx 19 
Weight: 89 Ib. net 


Wx 15" D 
158 Ib. shipping 


Wx 14%" D 
140 Ib. shipping 


Rack Mode! 50-R 


ELECTRONICS CORP. 


COLLEGE POINT S56, WN. Y. 
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**Pioneer’’ one who 
goes before — 
for others to follow.” 


IF WEBSTER IS RIGHT —/ 
Then Midland Has Dong It Again, this time with 


glass holders for crystals! 


Permanent high vacuum attainable only with glass, 
isolates the crystal from atmospheric factors 

detrimental to dependable performance. Truly, here are 
crystals designed with the future in mind 

future requirements of application and design 


as well as the long life of the unit far into the future 





\ 


os 
MANUFACTURING COMPANY, INC. 
3155 Fiberglas Road * Kansas City 15, Kansas 
World’s Largest Producer of Quartz Crystals 
ELECTRONICS — July, 1956 Want more information? Use post card on last page 
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In electronics...cables are basic 


Proper choice of wiring material for 
electronic equipment involves a crit 
ical decision. As a component, it 
may well “make or break” product 
performance or design. Fortunately 
there are guide posts to help you in 


the selection of a qualified supplier. 


Look for essentials 


Look, first, for high quality. Look 
for such essentials as full-sized cop 
per, uniformly annealed and pre 
cisely stranded. Look, too, for insu 
lations and coverings which have 
been proven to provide good worka 
bility and long-lived dependability 


Then, look. . 


presumably do 


as your customers 
for a supplier of 
such il 


responsibility. To qualify 


supplier should have (1) a thorough 
knowledge of electronic wiring 
problems, (2) engineering and re- 
search ability in the development 
of special cable constructions and 
(3) complete manufacturing facili 
ties of modern design for the pro- 
duction of specification or custom- 


built cables. 


Rome Cable has all of these things 
For some 20 years we have served 
the electronic industry with com 
plete satisfaction. Rome's high prod 
uct quality and engineering ability 


Want more information? Use post card on last page 


have gained wide recognition wher- 
ever exacting standards of perform- 


ance are a requisite. 


Fully approved 

Rome Cable products, commercial 
and military, are manufactured in 
strict compliance with the require- 
ments of approval agencies. 

With Rome engineering and man- 
ufacturing experience, you get full 
value from your electronic cable 
dollar. We will be happy to serve 
you. For more details, write for Bul- 


letin TR-5. 


ROME CABLE 
Corporation 


eee a ee 


TORRANCE oe ce ae ee | 
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“XC” Plastic Film Dielectric Capacitors 


The development of the Gudeman “XC” 
capacitors provides high temperature capaci- 
tors that have exceptionally high insulation re- 
sistance, low power factor and low dielectric 
absorption. No voltage derating is required 
when used within a temperature range from 

65°C to +165°C. Bathtub and rectangular 
case styles also are available. 


Bathtub Type Military Capacitors 
MIL-C-25 Types 

CP53, CP54, CP55 Case Styles 
Temperature Ranges 

— 55°C to +85°C a 

— 55°C to +125°C . 

Miniature Feed-Through Capacitors 

The Gudeman Feed-Thru Capacitor, Types 
271 and 272 is a three-terminal component 
designed to be used for R. F. Interference 
suppression in a manner similar to a low pass 
filter. The typical insertion loss characteristics 
for these Feed-Thru Capacitors when 
measured in a 50 ohm line are in accordance 
with MIL-Standard 220 


—# tf 


tl tile 
aW .- . Aa 


<1 \ 4 yaa o 
j 


Military Capacitors Tubular Laminated Cardboard Capacitors Dry Electrolytic Capacitors 
MIL-C-25 Types The 633 series gives extra protection in MEand Printed Circuit Types 
CP70 Case Styles extremely high humidity applications High Purity (99.99% ) Aluminum Foil 
Temperature Ranges: Paper Dielectric: Wax or Oil Impregnated Low Leakage 

55°C to +85°C Resin End Seals ‘Temperature Range 
— 55°C to +125°C Temperature Range 40°C to +85°C 30°C to +85°C 


re OU DE MAN commun 


Write for latest technical data Main Plant & General Offices 
340 West Huron St., Chicago 10, Illinois, Dept. C256 
Mfg. Branches: Chelsea, Mich.; Sunnyvale and Monrovia, Calif.; Terryville, Conn. 


Manufacturers of Electronic Components for Military and Commercial Applications, 
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Just ask us for an alloy we haven't got — we'll 
be delighted. 


Because that’s how each of the more than 112 
resistance and electronic alloys Driver-Harris makes 
had its beginning. Each of these highly specialized 
alloys is custom-made . . . produced exactly to the 
specifications of our customers. 


The physical and chemical properties of an 
electrical resistance alloy can be altered greatly by 
a minute difference in its constituents. Often just 
a few ounces to the ton can make the difference 
you need, 


One thing you can always rely on in any Driver- 
Harris alloy: it is made to the most precise metal- 
lurgical checks and controls known to the industry. 
It is these exclusive quality controls that have made 
Nichrome V and Nichrome* the standard for over 
50 years by which all other electrical resistance 
alloys are measured. 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 


Want more information? Use post card on last page. 


ADD A PINCH, FOR YOU... 





Perhaps in a sense Nichrome is too well known. 
For we don’t want people to forget that we make 
many other resistance alloys of sustained high 
quality to meet other special needs. And that, as 
we said at the outset, our engineers will be more 
than delighted to start afresh tomorrow to devise 
a new one, custom-made for you. Just tell us 
as exactly as you can what you wish to accomplish. 


NICHROME V and NICHROME 
are manufactured only by 






) Driver-Harris 
f Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Lovisville, 
los Angeles, San Francisco 


in Concda: The B. GREENING WIRE COMPANY, Ltd., 
Hamilton, Ontario. 


*T. M. Reg. U. S. Pat. Off. 


“ 
ee ore 6° 
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KENNEDY ANTENNAS... 


VLOG OM ag TUL I) 


THE WORLD’S LARGEST ANTENNAS COME FROM KENNEDY... 


agen 


mums ven as you read these words, Kennedy is al 


ready building the antennas whose mission it will 
be to track the earth satellite on its epoch-making 
trip through space. 

When launching day arrives, these mighty elec 
tronic sentinels will be ready to play their vital role 
in this most momentous adventure of modern times 


] 





The British Electronics Industry is making 
giant strides with new developments in a 
variety of fields. Mullard tubes are an 
important contribution to this progress. 


Principal Ratings 
Heater 6.3V,0.2A 
Max. plate dissipation IW 
Max. screen dissipation 0.2W 
Max, cathode current 6mA 
Characteristics 


Plate voltage 250V 
Screen voltage 140V 
Grid voltage 2Vv 
Plate current 3mA 


Screen current 0.6mA Transconductance 1800 umhos 


Small button noval 9-pin 


Supplies available from:— 
In the U.S.A, International Electronics Corporation, 
Dept. £-7, 81 Spring Street, N.Y.12, 
New York, U.S.A. 


in Canada Rogers Majestic Electronics Limited, 
Dept. IK, 11-19 Brentcliffe Road, 


Toronto 17, Ontario, Canada. 


Mullard 


MULLARD OVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON, ENGLAND 


Mullard is the Trade Mark of Mullard Ltd. and is registered 
in most of the principal coumtries af the world. 


96 Want more information? Use post card on last page. 


Another 
Mullard contribution 
to high fidelity 


The Mullard EF86 audio frequency 
pentode is one of the most widely used 
high fidelity tubes in Britain today. It 
has been adopted by the leading British 
manufacturers whose sound reproduc- 
ing equipment is enjoying increasing 
popularity in the United States and 
Canada, 

The marked success of this tube stems 
from its high gain, low noise and low 
microphony characteristics. 

By careful internal screening, and by 
the use of a bifilar heater, hum level 
has been reduced to less than 1.5yV. 
Over a bandwidth of 25 to 1,000c/s 
equivalent noise input approximates 
2 pV. 

When operated below 1,000¢c/s, in- 
ternal resonances of the EF86 are 
virtually eliminated. Even at higher 
frequencies chassis and tube socket 
damping are usually sufficient to make 
vibration effects negligible. 

Supplies of the EF86 are now available 
for replacement purposes from the 
companies mentioned here. 


ELECTRONIC TUBES 


MEV 34 
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“A connector for practically every application” 
that’s why Cannon Electric is first in connectors 
More than 26 lines in 20,000 different assemblies and countless 
“specials.” Only a pioneer multi-contact connector 
manufacturer and the largest exclusive connector 


designer and builder in the world could make this claim 


THREE OF TWENTY-SIX SERIES 


cannon 


FIREPROOF + MINIATURE + MIL PEC + EXTERNAL POWER 


UDIO « HERMETIC SEAL « RACK / PANEL/CHASSIS « WEATHERPROOF 


WATERTIGHT «+ VIDEO « ¢ AXIALS «+ HIGH VOLTAGE 


SWITCHING PLUGS « TEST JACKS 


CANNONIPLUGS' 


Please Refer to Dept. 120 


Cannon Electric Co., 3208 Humboldt St., Los Angeles 31, Calif. Factories in Los Angeles; East Haven 


Toronto, Can.; London, Eng.; Melbourne, Australia. Licensees in Paris, France; Tokyo, Japan. Representatives and 


distributors in all principal cities...see your Telephone Yellow Book 





THERMALEZE- 


A PROVEN CLASS “B” FILM WIRE! 


Dielectric twist performance establishes Thermaleze 
as Class “B’’. 


Suitable for Class ‘“‘B”’ insulation system designs. 


Over seven years’ practical experience in coils, 
motors, and transformers. 


Essential balance of mechanical, chemical and 
electrical properties. 


Any time magnet wire is your problem, consult Phelps Dodge 
for the quickest, easiest answer! 


FIRST FOR LASTING QUALITY—FROM MINE TO MARKET ! 
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AGED DIELECTRIC TWISTS 


Thermaleze vs. Conventional Class “A” Wire 
AIEE Procedure 


130-135°C 


<—— EQUIVALENT LIFE LINE 


CLASS “A 


AVERAGE LIFE, HRS. 


90 100 10 120 130 140 50 1460 
TEMPERATURE °C 


NEMA twist samples aged in oven at various 


temperatures following AIEE aging procedures. 


PHELPS DODGE COPPER PRODUCTS 


FORT WAYNE, INDIANA 
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New Taylor 
Copper-Clad Laminates 


now available in production quantities 


After months of research and experimentation, Taylor 
is now in production on two brand new copper-clad 
laminates that give you opportunity to realize—on a 
sound basis—the full potentials of printed circuit 
construction. 


Produced by an exclusive Taylor process that per- 
mits the use of readily available, high purity rolled 
copper, these laminates are supplied in two grades 
XXXP-242 Copper-Clad, with a premium quality 
phenol paper base material; and GEC Copper-Clad, 
with a superior epoxy glass base material. 


Taylor makes both of these copper-clad laminates in 
sheets approximately 37 x 49 inches . . . in thicknesses 
from .015 to .25 inches . . . with copper on one or both 
sides. 
Whatever your experience with copper-clad laminates 
.. whatever your ideas on the subject . . . it will be to 
your advantage to find out just what the new Taylor 
materials can do for you. Contact the nearest Taylor 


sales engineer . . . for more information or for your 
sample order. 


TAYLOR FIBRE CO. Plants in Norristown, Pa. and La Verne, California 


Branch Offices Distributors 
Atlanta Detroit Philadelphia Grand Prolite, Venes 
Boston* Indianapolis Rochester’ 
i . ‘ Houston * —_ ‘a - 
Chicago Los Angeles San Francisco L t d P| t 1 
Cleveland* Milwavkee* St. Louis Miami a m ! n a e a S | C $! 


Dayton* New York® Rockville, Conn. Toronto V | ° e ° 5 : 
*Teletypewriter service at both plants and these branches. a Penh ibe, be a niz e d - | re: 
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Fill ELECTRONICS 


a Division of Stewart-Warner Corporation 


1300 No. Kostner Ave., Chicago 51, Ill. 





WARM WELCOME 


Stewart-Warner Electronics today detects the presence of high 
performance aircraft, identifies it as friend or foe and can provide 
a warm missile welcome in an instant 

Research and development at Stewart-Warner Electronics have 
produced these advanced systems. The program is still expanding, 
as are the opportunities for the exceptionally well-qualified engineer 

Today as yesterday, Stewart-Warner Electronics safeguards our 
skies with tomorrow’s planning and production 





D-C AMPERES 


WN.SO82 CELLS 
ON 5S’x 5* 4" ALUMINUM PLATES 
3-PHASE BRIDGE 


40 60 
AMBIENT TEMPERATURE, °C 


Want more informat 


NEW WESTINGHOUSE 
HIGH-POWER 
SILICON RECTIFIER 


475 amperes d-c... 
300 volts PIV 


Highest power silicon rectifying cell commercially 
available ... that’s the Westinghouse WN-5082! 


Ambient temperatures present no heat problems for 
these silicon cells—units operate in temperatures 
up to 175° C. Curve below shows forced air-cooled, 


three-phase bridge ratings. 


This diode is ideally suited for railway, elevator, are 
welder, battery charger and other industrial 
high-power applications. 


Production quantities are available immediately. 

For more information on the WN-5082, or any other 
silicon rectifier requirements, regardless of voltage 
and current, call your nearest Westinghouse 
apparatus sales office. Or write Westinghouse Electric 
Corporation, 3 Gateway Center, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-09004 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 


ion? Use post card on last page 
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from the 
102-year 
world leader 


ELECTRONIC in elevatoring... 
DIVISION 


ary," Dd Ae 
PPS 


a proven source for research, development, manufacture and 
maintenance of large-scale equipment and systems in the fields of: 


missile guidance and control computers 

gunfire control ultrasonics 

radar and counter measures servomechanisms 

simulators and training aids magnetic amplifiers 
communication testing instrumentation 

special electronic devices electro-mechanical components 


For engineering achievements, rely on engineering 
minded management —rely on Otis. 

Write on your letterhead for 32-page history and 
facilities report. 


ELEVATOR COMPAN) 


35 @veresonw streeer ee ee ee ” v 


U ELECTRONIC DIVISION 





Gilfillan pays off on ability, not adaptability 
MEMO TO EXPERIENCED ELECTRONIC ENGINEERS 


Gilfillan needs both 
experience’ engineers and 
recent graduates. The 
Significance of Gilfillan 
advantages will be most 
apparent to engineers who 
have experienced a static 
corporation system. 


For example, Gilfillan does 
not have a rigid hierarchy 
of juniors, seniors, 
Supervisors and project 
engineers that changes only 
at fixed intervals, like 
muSical chairs. 


On the contrary, Gilfillan 
maintains a dynamic organi- 
zation, with operations 
under constant modification 
to meet current research 
needs. Capable engineers 
advance from junior to 
senior to supervisor to 
project engineer status 
more rapidly at Gilfillan 
because this fluid, changing 
operation means emphasis is 
placed on ability-—rather 
than on adaptability toa 
rigid system. 


Gilfillan pays higher 
salaries because, with 
emphasis on doing rather 
than on diplomacy, the 
individual is literally 
worth more, from the start. 


You probably know 
Gilfillan's reputation for 
developing practical, 
Simplified solutions to 
complete systems problems, 
on time. It is directly due 
to this Gilfillan method of 
operating on a basis of 
professional freedom, 
rather than under ordinary 
business methods. 
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THE ARMY’S CORPORAL: Prime contract for Basic Research and Development 


—Jet Propulsion Labcratory of California Institute of 


mm 


Technology. 


Prime contracts for Development (improvement and simplification of! 


ground and airborne electronic systems); and Production (ground 


guidance systems and airborne electronics)—Gilfillan. 


A man who stands still too 
long at the same job level 
is moving...backwards. 
Find out how you can move 
ahead—-and have the 
satisfaction of working 
with whole problems, all 
the way through to 
production--at Gilfillan. 


You'll want to know about 
other Gilfillan advantages: 
our patent award progran, 
for example; tuition plan; 
relocation assistance; 
Gilfillan aid in publishing 
papers over your Signature. 
About Gilfillan's record 


on the Corporal Guided 
Missile; the new Quadradar ; 
and whatever we can tell 
you, under security, about 
our many current research 
and developmental prime 
contracts. About the 
growth of this 50-year-old 
company--number of plants, 
facilities, and So on. 


Best way to get the answers 
is to write R. E. Bell, Gil- 
fillan Bros., 1815 Venice 
Blvd., Los Angeles, Calif. 
A confidential conference 
will be arranged. You'll 
enjoy success at Gilfillan. 


ilfillan 


Los Angeles 


PRIME CONTRACTORS FOR ; M I 


Electronic Countermeasures +- Automatic) 
Guided Missiles + Airborne Radar 


Want more information? Use post card on last page 
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where you need 


oo. 
- performance that’s n 9 


-over-all size that’s 


- think first of LEACH relays 


Yes, we offer miniaturization, all right for example 

our new System Designed Avion Relays require 
only a fraction of the pace needed by round cans. A 
designer's dream right there but that’s not all. In 
achieving such spa saving —vital in today’s ele 

tronic, aireraft issile circuit we haven't sacri 
ficed a single bit o ich’s famous reliability; you 


can still stake your system's succe on a Leach relay 


signed Rela or any other Leach unit, simple or 
comple x and test it against any similar relay on the 


market. You'll learn in your own laboratory why the 9226 


electronic ind electrical industric have learned to 


ich when system reliability is a must 


System designed relays...Leach's newest line 


HERMETIC SEALING very | checked by mass spectrometer 

OPTIONAL LEADS S( nals, potted leads or plug-in bases 

SQUARE CANS... 2( re relays can be instalied in the 
required by round cans 


SHOCK RESISTANCE vibratio nd properties exceed the 


requirements of MIL specs 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Our offer is this: buy any of the new System De | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


HIGH TEMPERATURE dependab assured at 120°C ambient 


3 S The latest Leach Relay Catalog i your best starting point when selecting any 
A ri relay —industrial, electronic or aircraft. SEND FOR YOUR COPY TODAY 
CORPORATION | LEACH RELAY DIVISION 


5915 AVALON BLVD, LOS ANGELES 3, CALIFORNIA 
DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 
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over 100 designs of Grant INDUSTRIAL SLIDES 


Ask For 
This Important 
Working Data 


The Grant Industrial 
Slide Catalogue is a 
working manual on 
built-in accessibility 
Ask us to mail your 
free copy. 


to meet every operating situation! 


accessibility 
space saving 
speedy maintenance 


Grant Industrial Slides afford substantial, practical mountings for nearly 
all types of assemblies—electronic, hydraulic, pneumatic, mechanical, 
They allow quick access...the pivoting types permit testing or work on 
underside as well as top of chassis...also provide for quick release of 
chassis for bench servicing. Slide mounting usually eliminates need for 
rear access doors and rear aisles—a very important saving of space. 
Grant slides are soundly engineered, durable and dependable. 

Load capacities range up to 500 lbs. and more. 


Grant engineers and representatives in all important industrial areas 
offer specialized experience—will aid in working out custom variations to 
adapt standard slides to especially exacting requirements. 


\ 
ra nt INDUSTRIAL SLIDES 


Grant Pulley and Hardware Corporation 
31-73 Whitestone Parkway, Flushing 54, N.Y. 
944 Long Beach Avenue, Los Angeles 21, Calif. 
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For industrial and high temperatur ipplications! 


Te ee 


Silicon 


power diodes! 










J 
cae Merrie 


Operating temperature range: —55 C to +150 C 
PIV ratings from 50 volts to 600 volts 
Rectified DC current range: 100 ma to 1.25 amperes” 








*Mounted on cooling fins 


IN FULL 
PRODUCTION! 


STUD MOUNTED AND PIG TAIL LEAD CONSTRUCT 


International silicon diodes are the en i 

Ce ee a UC Le Lee 

rectifier products ...all manufactured to the highest standards 
of reliability in the industry! INTERNATIONAL RECTIFIER 

the eS line-SELENIUM-GERMANIUM - SILICON 


° a La 
EXECUTIVE OFFICES: EL SEGUNDO. CALIFORNIA + PHONE OREGON 6-626! 
a a » v7) ‘ " re ww 


ra : ee. 


| international Rectifier 


aoe ee ae re 





putting |IDEAS| to work—research at | 1BM | 


@ Multi-Stable Work Horse: By employing a non-linear 
load, new circuit permits two transistors to do the 


work of ten. IBM Bulletin No. 200. 


e Self-Complementary: New Gas Tube Counter sub- 
tracts by adding. IBM Bulletin No. 201. 


e The Soft Touch: Ultrasonic cutting at IBM permits 
devices to be cut from hard, brittle materials within 


0.0002’. 


For bulletins, write to Dept. EL-7, IBM, 590 Madison Ave., 


WN. Fs Bay Tes 2 


Multi-Stable Work Horse 


As the size and complexity of IBM prod- 
ucts increase, we are faced with growing 
numbers of components—which means 
increased cost. As part of our continuous 
search for improvement and ways to 
reduce the number of components, Rob- 
ert Henle, one of our Transistor Circuit 
Research people, undertook to get more 
work out of a given number of tran- 
sistors. The result is a two-transistor, 
multi-stable circuit employing feedback 
controlled by a non-linear load. Junction 
transistors are naturally suited to this 


new kind of circuit 





10 Stable State Circuit 





A full report on this new idea from 
IBM contains eight full-page circuit dia- 
grams in addition to mathematical anal- 
yses of the operation of the circuit. 
Write for your copy of IBM Bulletin 
No. 200, 


ot ae 


ee 
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Self-Complementary 


Accounting machines these days must 
be able to do everything—even make 
decisions. In order to get a machine to 
do more in a day’s time with little or no 
increase in operating cost, IBM Com- 
ponent Research people studied the idea 
of using a multi-cathode gas tube. It's 
good news that they came up with an 
attractive approach, which Robert Koeh- 
ler, of our Device Development Group, 
then reduced to practice; it operates 
faster than its electro-mechanical prede- 
cessor and, furthermore, with simple cir- 
cuitry, can subtract by adding. It can 
read out in true number form both posi- 
tive and negative balances. This is pos- 
sible because a number stored in the tube 
may be transposed to its 9°s complement 
(i.e., value subtracted from nine) by a 
single electrical pulse. 


If you'd like more information on the 
basic principle, physical arrangement of 
parts, and typical problems solved, write 
for IBM Bulletin No. 201. If you are 
fascinated by the theory of numbers, we 
recommend this Bulletin. 


Laboratories at Endicott, Poughkeepsie and Kingston, N. Y., and San Jose, Calif. 





The Soft Touch 





In some of our studies of new compo- 
nents, at the IBM Research Laboratories 
at Poughkeepsie, it is necessary to make 
many different, small and intricately 
shaped parts from brittle materials. Fol- 
lowing the conventional approach, each 
of these parts would require laborious 
and costly machining and fabrication. 
We turned to ultrasonic cutting; with 
this tool we can make any shape or size 
component in approximately a minute— 
with an accuracy five times greater than 
previously possible! The ultrasonic cut- 
ter has helped us progress faster in our 
development of new devices. RESEARCH 
at IBM means IDEAS at work. 


_-~TOOL 


—~ 4IQHD ABRASIVE 


ULTRASONICALLY 
V/GRATEO MEMBER - 


TOOL ae 
41QU/D ABRASIVE 


SuPPORT 


Schematic of impact Grinder 





To learn more about career opportuni- 
ties available at IBM, write, describing 
your background, to: W. M. Hoyt, IBM, 
Room 407, 590 Madison Avenue, New 
York 22, N. Y 


INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 





DATA PROCESSING « ELECTRIC TYPEWRITERS - TIME EQUIPMENT + MILITARY PRODUCTS 


108 Want more information? Use post card on last page. 
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OM mL Og control device 


Dy 


silicon junction zener reference elements 





BEMICONDUCTOR as Daehn emenid 


Ne eet 





SEMICONDUCTOR 


| 
Meat i 





Transistorized telephone 


Summons you with a mu\)ical tone 


ul 


Above experimental model resembles regular 
sel the only visible departure i i louver in the 


through which the musical tone is radiated 


Bell scientists have developed a new musical tone 
cle vice whic h may some day replace the le lephone bell, 


if it meets technical standards and customers’ approvals, 


Because the musical tone equipment uses transistors, 
the tones will be transmitted with the same amount of 
power required to transmit a telephone conversation — 


considerably less than is needed to make a telephone 


bye \| ring 


The « xperimental telephone sets resemble the cur 
rent 00" sets: the only external difference is a lou 
ver at the side of the base through which the tone is 


radiated by a small loudspeaker mounted inside the wove: Bell ringer ha 
5 ry asmall loud pe ike 
telephone Left: 1 
ests have shown that the musical tone can be heard the team of engine 


tele phone s base 


at great distances It stands out above general room the musical tone 1 
hold a B.S il ke le« 
from the ty 
Class of "29. He 
Bell Labs a 

In 1939 Mr. Me 


tanding \ 
system now under development at Bell Laboratories. award of Eta Kappa 


noise and can be distinguished from such sounds as 


ringing of doorbells. alarm clocks, and home fire alarms. 


Vhis new low powell signaling technique is ¢ xpected 


to play an important part in the electronic switching 


BB BELL TELEPHONE LABORATORIES 
, y Po. ' al os nicatie esearch and di 


elope 













CHASE® 
NICKEL LEADED 
COMMERCIAL 
BRONZE 







For making 


STRONGER PRODUCTS 


that have to be machined! 


This is the high-strength leaded commercial 
bronze you have been looking for! It has 27 per- 
cent higher tensile strength, 20 percent higher 
yield strength than Leaded Commercial Bronze, 
yet has a machinability rating that is 80% of that 
of Free-Cutting Brass. 


Chase Nickel Leaded Commercial Bronze is a 
moderately priced alloy for making longer-lasting 
pole line hardware, electrical fasteners, nuts, bolts, 
and other bronze products that require added 

® strength. Order Chase Nickel Leaded Commercial 


Bronze today. It’s available in rod form—round 


BRASS & COPPER CO. sizes from %” to 1” diameter, hexagonal sizes 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION from Vy ” to Vea" 


“IN THE CHIPS’ —oa Chase movie showing Brass Rod and 
Wire at work. Every machine shop can benefit by showing 
it. Loaned free on request 


The Nation's Headquarters for Brass, Copper and Stainless Steel 


Atlanta +. Boltimee + Boston + Chariotte + (Chcage + Cimcimnst) + Clevelend © alles + Denver © Oetvot © Grand Ragids + Houston + indianapolis + Hanses Cty Me 
lesAngeies + Milwaukee + Minneapolis + Newark + New Oriesns + NewYork + Philadeighia + Pittsburgh + Providence + fochester + Si lows + ‘Senfrancece + Seattle + Waterbury 
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lee ORE 
Precise Measurements 


with a D-B 
Standing Wave Detector 


0-B broadband 
tuning across its allocated band 
Exceptionally convenient operation 


Supor-flexible miniature coaxial 
probe cable eliminates 90% of noise 
due to conventional cable 


Each broadband probe contains a 
second harmonic trap which elimi- 
nates measurement errors. 


Stainless steel ball bearings, pre 
cision ground and spring loaded for 
perfect alignment, 


Zero slope adjustment by means 
of two adjusting screws. 


DE MORNAY = 


s¢ TH ARROYO PARKWAY 


PASADENA 


Want more information? Use post card on last page. 


BONAR DO 


easy because D-B units are built without the 
usual sources of error. You get perfect parallel 
ism between slot and waveguide axis...between 
probe travel and waveguide axis. The waveguide 
is precision-formed in one piece to provide a 
uniform path for measured waves, thus minimiz 
ing residual VSWR. You can use any D-B slotted 
line to measure adjacent frequency bands 
Merely substitute different-size waveguide 
blocks and probes—the alignment accuracy is 
guaranteed to remain unimpaired 

Check the unique features below for further 
proof of D-B convenience and exceptional accu 
racy. Literature on request 


robe requires no 


S-point kinematic carriage suspen 
sion assures maximum linearity of 
probe motion. 


Vernier scale permits reading of 
probe travel to 01mm without mount- 
ing costly accessories. 


Lever control for continuously vari- 
able speed drive. Changes knob 
speeds from ‘‘vernier” to ‘‘fast,”’ 
saving time during quick measure- 
ments. 


Non-rocking instrument support on 
3 leveling screws. Enables quick 
alignment with other test equipment 
in use. 


Large, convenient tuning knob is 
stationary, leaving eyes free to 
watch indicator. 


pterenanaeente waveguide blocks. 
Each realigns perfectly to probe 
travel in a few seconds. 


Derik > 


BONARD| 


CALIFORNIA 
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ATTENUATION DB 


the Difference 
the 


FILTRON’S Newest SUBMINIATURE FEED-THRU CAPACITOR 


SETS A NEW STANDARD OF RF ATTENUATION PERFORMANCE 


EB For the first time—a complete line, ratings 
for 5 AMPS & 10 AMPS, continuous duty 


E} Advanced internal circuit design . . . speci- 
ally processed impregnant 


An unusual internal circuit arrangement, precision 
mechanical components, and a specially processed 
silicone impregnant combine to afford outstanding 
electrical characteristics and stability—unobtainable in 
conventional feed-thru capacitors ordinarily used for 
interference suppression in electronic equipment. 


Basically, FIL-CAPS are a four-terminal network in- 
serted in the current-carrying line. The power line to 
be filtered must be broken, and each end connected to 
an insulated terminal of the capacitor. The feed-thru 
ground-plane mounting prevents mutual impedances 
between input and output terminals. The FIL-CAP de- 


CURVES: IDEAL FEED-THRU CAPACITOR 
RF ATTENUATION IN A 
50 OHM SYSTEM AS 
PER va STD- iy 


a 
et Lo art 


FREQUENCY 


if your requirements call for greater attenuation than is 
obtainable with feed-thru capacitors, Filtron aiso manufac 
tures a complete line of RF interference filters. More than 
5000 filter types are offered for military, industrial, nuclear 
and commercial applications. Fiitron is the world’s largest 


Main Plant, Flushing, New York 


ELECTRONICS 


EJ Meets Spec MIL-C-11693 (proposed) for 
suppression capacitors 


Closely matches theoretically ideal attenua- 
tion characteristics 


sign includes compression glass insulated terminals, 
and milled flats on the threaded mounting neck, to 
prevent rotation during installation and under service 
conditions. 


Type FV is rated for 5 amps AC-DC continuous opera- 
tion, and Type FX is for 10 amps AC-DC continuous 
operation. Both types are available in operating volt- 
ages of 100, 200, 300, 400 and 600 volts DC; 125 and 
250 volts AC; 0 to 400 cycles. 


All FIL-CAP subminiature feed-thru capacitors are 
100% tested and inspected before shipment. 


Hu Pe pt 
ote Tt Ee eee eee 


ee 
Hert a eT hl ATT I 
hs aa STi 


+ TYPICAL DIPS, INHERENT 


manufacturer of RF interference filters. Details and literature 
furnished on request 

For complete engineering data and installation diagram, ask 
for Filtron Catalog FV, and FV Supplement for FIL-CAP equiv- 
alents to MIL-C-11693 military designations. 


Tees CO., INC., FLUSHING, LONG ISLAND, NEW YORK 
PLANTS IN FLUSHING, NEW YORK, AND CULVER CITY, CALIFORNIA 
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ELECTRON TUBES 
SEMICONDUCTOR DEVICES 


BATTERIES te aT A 


TEST EQUIPMENT 


ELECTRONIC COMPONENTS 


Fiying-Spot Cathode-Ray Tubes .. . 
RCA-5AUP24, -SWP15, -5SZP16... 


TUBES - FERRITE CORES - SEMICONDUCTOR DEVICES feature fine spot, high resolution 


screen, electr 
film, strip, sheet 


for DATA PROCESSING Kinescope - . REA-SWPII ie 


u 


Display Storage Tube... 
RCA-6866 f n 
flickering dis 

mation ' 


A number of years ago, RCA introduced a group of electron tubes 
A CoTun e manufactured, and tested specifically for computer services. 
CC MCCUE CMe Me eT OMe Cie LE CLM OT 
periods of operation under cutoff conditions, and therefore provide 

good consistency of plate current during the ‘‘on’’ periods, have been ose ag 
instrumental in the design of many new and improved data processing a, 
devices. Continuing this “pattern of progress’—RCA is constantly 
exploring the requirements of data processing and computer applica + 
OCC Ch an COP MO LC TOME CLS oan (lel CBSE KIM TULUM MOL iLe LTD Col U 
devices for these services. Look to RCA for new developments and " 


Radechon .. . RCA-6499 


cr 
“read-out 
different fr 


progress in the field of data processing 

Graphechon... RCA-6896/ 

1855 electrostatic charge stor 

age tube { use in Scan-con 

version equipme 
reading gun magnetic 

flection elect tatic | 


4 i 
se 
%S 
% 
Computer Storage Tube 
..- RCA-6571 ingle bear Big 
type for use in binary-digital a ae 
computer syster elect: 1} if “lg 
‘i 


nt writing gun 


static focus and deflection 
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RCA TYPES FINDING WIDE APPLICATION WITH COMPUTER EQUIPMENT 


#8 ion Miniature 

ns SS 

Rs; ? ‘ types for lea ane Multiplier 
ie “ ” - * 
bi , x Trigger RCA-5726* ’ low-mu twin power tri phototube 

i « e : . a = ‘ ‘ 

iy | WT circuits twin diode intended for PT me (Ode de — for use in for 
4 applications where de i de amplifier circuits 
; RCA-5823* __. glow-discharge triode, cold pendable performance light-operated 


4 
cathode type for use as @ relay tube in ‘on-off 1S paramount under i 
control of low-current circuits conditions of shock and relay circuits 


RCA-2D21* thyratron, heater-cathode vibration RCA-931-A* is 

tetrode type. Can be operated in high-sensitivity 2 a 9-stage. photosensi 

relay-control circuits directly from a high tive tube of compact 

vacuum phototube design; suited to scan 
- | . C 

RCA-5696* thyratron, negative-control BGA eon Py mag = ten ning applications in da 

heater-cathode tetrode type; for relay applica ensitivity at relatively low plate and ta-processing devices 

tions such as in counter-circuits where low creen potentials 

heater-current drain and short deionization time 

are important consideration ———- For data on these types see your RCA Tube Handbook H8-3  —— 


- ms 


fie 


RCA HIGH-QUALITY TRANSISTORS 


RCA high-quality transistors are the result of years of é FERRITE CORES + TRANSFLUXOR © 
experience in research, development, and production 

of solid-state materials and devices. Rigid standards RCA-219M1 0.55 - ampere -turn-drive, 165-millivolt output fernte core; 
of quality control assure exceptional uniformity of & RCA-216M1 0.95-ampere-turn-drive, 200-millivolt output ferrite core. Both 
characteristics and stability throughout long life. are toroid-shaped types, characterized by hysteresis loops which provide 
Several new types are under development for specific reversal of magnetic-flux polarity when the correct current combination from 
computer applications. two associated magnetized windings are coincidentally energized 


RCA Dev. No. XF-1501 TRANSFLUXOR originated by RCA, is a switch 
ing and storage device utilizing a ferrite core. It can control the transmission of ac 
power according to a level set by a single pulse and furnish an output determined 


by the stored pulse for an indefinite length of time 


PR a weit ‘ 


For sales information on RCA tubes, ferrite cores, and 


noe mage capped a semi conductor devices for your specific equipment de 


SPECIFICALLY FOR LONG-LIFE amplitier signs, call the RCA Field Representative at the district 


IN COMPUTER SERVICE RCA-5964 office nearest you 
| metiem-me EAST: HUmboldt 5-3900 
. a » de RCA-5965 ; twi , 
RCA computer-type tubes are de alice ae , , rade 744 Broad Street 
signed, manufactured, and carefully twin Newark 2, New Jersey 
tested to assure long term depend triode a aa 
; MIDWEST: Whitehall 4-2900 
ste operatic j 
ability and stability of operation in RCA-6211 Suite 1181, Merchandise Mart Piaza 


Pa ff’’ elec ccomputer control ; medium-mu 
on-off electronic computer contro RCA-593 | twin Chicago 54, itt 


applications. All are miniature tubes aediun.me wea 

of the heater-cathode type. The twin WEST: RAymond 3-836! 

5963, 5964, 5965, 6197, and 6211 triode 6355 East Washington Bivd 

are primarily designed for fre RCA-6197 Los Angeles 22, Calif 

quency-divider circuits, the 5915, ones For data on any of the RCA products shown here, please 

for gating circuits write RCA, Commercial Engineering, Section G-19R 
Harrison, New Jersey. 


Tube Division, Harrison, N. J 
SMM eT 


Ue a 
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ee ee YOU 
IS A MORE ACCURATE 


THERE 


. . s . re . . 
TRIPLETT FEATURES: 
4% resistors—molded mounting for resistors and shunts 
allows direct connections without cabling. (No chance for 
shorts—longer life and easy-to-replace resistors in their 
marked positions.) King sized recessed knob for the single 
selector switch for both circuit and range—just turn and 
make reading 
Resistance ranges are compensated for greatest accuracy 
over wide battery voltage variation 


33 RANGES: 
12 D.C.-A.C. Volts (20,000 ohms per volt DC, 5000 ohms per 


volt AC.); 5 Current Ranges; Resistance from .1 Ohms to 
100 Megohms; Decibel and Output readings 


Ve 


630-NA 630 

Best Testing The Popular 

Around the Lab All Purpose 

Production Line VOM 
or Bench 


631 


Combination For 


630-A 

A Good Lab ond 

\ Production Line 
VOM 


310 
The Smallest 
Complete V-O-M 
with Switch 


M—VIVM 


information? 


Use po 


1 card on lo 


SHOULD KNOW 


VOM 


LAY 2 7 
2"/o accuracy ... 


mirror scale 


to eliminate any possible parallax 
and give you readings with the same 
laboratory accuracy that is built 


into the instrument 


MODEL 630-A $49.50 


This VOM is truly what laboratories 
buy when they must have the best 
Model 630-A i 


782 industrial laboratorie 


prized in 


115 research laboratori¢ 

237 development laboratorie 
and is owned by over 300 engineering 
consultants and used for critical production 
line testing and in the maintenance of 
automation equipment by over 1100 


manufacturers of all types of product 


TRIPLETT 
ELECTRICAL 
INSTRUMENT 
COMPANY 
Bluffton, Ohio 


630-T 
For Telephone 
Service 
Field Testing 
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MEMO 


FROM THE ENGINEERING sTAFF AT NJE 
COMPUTER DESIGNERS 


cYMPATHETIC EAR 


yBJECT THE 


if you are building o" electronic 


computer—digital or analogue 
it will pay You to talk to NJE 
about the power supplies- 


Why? Four good reasons’ 


1. 


2. 


NJE nas puilt computer power supplies 
for almost every major computer facility 
auring the past two years- 


NJE offers modern techniques not 
available elsewnere—2E O-LAG, ELG 
GEMI-REGULATED » Trans a Mag-amP, 
high-speed ET Thyratron, etc. 


NJE knows computers« we offer the 

services of engineers with computer 

design experiences They know all about 
marginal checking» turn-on sequencing, 
long-term stability» yoltage-failure alarms, 
fail-safe design, turn-down procedures, 
hneater-cyclings interaction prevention, 
reliability prediction, and all the rest 

of modern computer practices 


JE offers the aavantages of the world's 


N 

largest custom power supply volume and 
the industry’ S largest» most aiversified 
engineering staff—lLowet costs, quicker 


jelivery, consistently high qualit ° 


iu 
i) 
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(Maitory| 


These contacts, for a utility circuit 
breaker, look alike... but one cost 
only half as much as the other, as a 
result of consultation with Mallory 
Contact Specialist 


How Mallory Contact Engineering 
Balances Performance and Price 


YONTACTS can be too good for their intended service. Detailed 


) study of a contact application, by Mallory engineers, often 
Mallory Contact Engineering uncovers ways to design more closely to actual! requirements . 


Offers Five Ways at substantial savings to the customer 


To improve Economy The contact pictured above is a typical example. Inten led for 
use in a circuit breaker for utility distribution lines, it originally 
The most effective contact material from was designed with contacts made of heavy-duty silver ELKONITE 
the extensive line developed by Mallory. At first glance, this exceptionally long-wearing, high conductivit 
More economical alloys often can satisfy 


metal appeared ideal to meet the customer’s original specifica 
actual service condition 


tions. But further investigation by Mallory contact engineers 
The most economical contact design... revealed that while contacts had to operate with absolute 
for eee ing, production and prod dependability, they did not have to function frequently 

uct nee : . . 


The most economical backing material On the basis of the actual frequency of service expected, Mallor 
from a group of Mallory alloys devel engineers recommended a change to a copper ELKONITE . an 
oped for this use, alloy made of lower priced materials, and more economical to 
The most economical backing member produce. Overall savings to this customer amounted to a 50% 
design...in relation to contact and prod cut in contact costs. Moreover, there is no sacrifice in performance 


uct design requirements, for the specific application. 


The most economical method of assembly 


Chances are that consultation by Mallory on your own contact 
of contact and backing member 


applications can prove the source of interesting savings for you. 
By coordinating all these important elements of Mallory engineers are well qualified by years of experience to 
contact design, Mallory can he Ip you put into 
effect a long-range plan for cutting contact 
cost and assuring peak performance 


analyze your requirements, to recommend materials from the 
extensive line of Mallory alloys, and to assist in overall design 
of contacts and assemblies. For a discussion, write or call Mallory 
today. 


Expect more...get more from 


Serving Industry with These Products: P.R.MALLORY &@ CO. inc 
Electromechanical—Resistors * Switches * Tuning Devices * Vibrators 
Electrochemical-—Capacitors ¢ Rectifiers * Mercury Batteries 
Metallurgical — Contacts « Special Metals * Welding Materials 


MALLORY & CO UOT INDIANAPOLIS 6, INDIANA 


Want more information? Use post card on last page July, 1956 ELECTRONICS 
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hifting engineers from somebody 


] 


been encouraged with every 


in the bag, and particularly th 
leyed advantages of one geographi 


cal area or community over others 


We're realistic enough to 
that individual companie 
protect themselv« ayainst a 
powel no ye, even atl 
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indeed 
opportuni 
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remembered that mere 
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Manufac- 


irers have become very adept al 


else to themselve Migration 


W. W. MacDONALD, Editor 


JULY © 1956 


CROSS 


ALK 


divorced as against the national boxes, tne vorld = of waveguide 


average of 25 percent and that modes and fitting will always be 


there are currently no electrical o1 a little alien And the transition 
electronic engineers in jail in the from lumped to distributed con 
State of New Jersey ants is still by no means over 


A ferrite plate with “hen scratch 
P EXPORT ... One of the t 


needs of underdeveloped nations of 


ings” fired into it may turn out to 


the circuit of a distributed-con 


\sia, Africa and South America in taunt phase-shift oscillator. Piezo 


\ o t ‘ i il @ 
moving toward an industrial econ ctric zirconate slabs laid side by 


omy and higher standard of living may become a transformer if 


adequate communication ! iven by magnet 


hospitable terrain rule ‘le { a wi engineer who 


ostriction 


can 
phone cable in Many Ca ip a mi ile component and 


answer 1 radio-relay network TY { function 


American firms should, at least 

initially, find a ready market here FP COLONELS AND CONTRAC- 

for equipment. We have had a good TORS ... Walk into the Kitty 

deal of experience with such things hawk Bar of the Hotel Biltmore in 

“a m iltiplexing, catter, uhf and Davton any cocktail hour and you 

microwaves, and these all Jend vill feel right at home 

themselves ideally to the problem The air is full of conversation 
containing such phrases as “cath 


> TRANSITION ... To those who ode follower” and “output imped 


boys wound wire on oatmeal ance.’ 


LOOKING AHEAD .. . new materials* 


Ceramics flexible enough to be used as insulation between coil 
layers show experimental promise 


Plastic mixed with ceramic and then boiled away during firing 
produces an interesting new end product 


Powdered metal wedded in an unusual way to plastic may 
srovide readily moldable permanent magnets 
I 


Silicones and epoxy resins in combination with still unpro 
nounceable materials expand the horizon for insulation 


*We're work a Special R 


port 
I epor 





FIG. 2- Construction of i-f transformers and oscillator coil 


FIG. 3——-Characteristics of the five-transistor receiver 


120 


receiver 


Rear view of Sony TR-55 portable 


TRANSISTOR 


DVENT of transistorized radio 
receivers occurred at almost 


the same time in the United States 


and Japan. Engineering develop- 
ments and techniques in both hem 
ispheres have paralleled to an 
appreciable degree, but there are 
differences in details 

Last fall, ELECTRONICS editors 
were privileged to examine one of 
the first foreign broadcast receivers 
using transistors to enter this coun 
try. It was made in Japan by Tokyo 
Tsuchin Kogyo Ltd., a licensee of 


July, 1956 — ELECTRONICS 





Transistorized products include a table-model receiver, battery-operated tape recorder, superheterodyne pocket receiver, regenera 
tive pocket receiver and hearing aid. The portable receiver on facing page is not shown above 


CIRCUITRY in Japan 


UMMARY Characteristics of transistors. circuit) designs of four 


different types of broadeast receivers using from two to seven transistors. 


eJa portable tape recorder and a hearing aid are disclosed 


We tern Klectric eome deta I i iuif ontal i first and econd i-f slaye respet 
the receiver and circuit were p all \ junction unsistor 1 i tively Diodes, D, and D, are small 
lished in October p 12) and De ventional allo junctio yermanium types. One is employed 
ember (p 174) issue ansistor as the second detector and the other 
More details of the design of thi The main tuning dial is a fri as the complement gate of the age 
portable receiver have now been n-type vernier. In production, all ircuit 
made available by Kazuo Iwama, di component are mounted on 4% Transistor TR, and TR, comprise 
rector of the transistor division of | printed-circuit board ; the audio stages. The characte 
the company, and by J. Yasuda of connections are soldered istics of these transistors are show! 
the engineering staff ping operation n Table 1 
Five junction transistor and two The complete circuit of the’ bf The intermediate frequency 
diodes are used in the “Sony” TR-55 hown in Fig al to 155 ke to obtain good image and i-f 
portable. The r-f and i-f stages em erves as the cor r and sponse 
ploy three npn junction transisto1 lator, while TR, and id Che tuned windiny of the ferrite 
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+} $f Arn —_——4 


—? 


Audio circuits of the seven-transistor receiver differ materially from those of the portable model 


antenna consists of 
mately 80 turns of 
The unloaded Q is 
1 me, 

The 
the type number Ferrinver 503, the 


core approxi- 
0.08 Litz wire. 
about 150 at 


ferrite core is identified by 


permeability of which is 


mately 400 


approxi- 
with its po/tand ap- 
3x10° at 1 The 
core is formed as a flat strip 12 em 


proximately me, 


long. It is 1.8 em wide and 0.4 em 


thick. 
The 
antenna coil matches the high im 


five-turn secondary of the 
pedance of the tuned primary to the 


low input impedance of the con 


verter, This winding is adjacent to 
the primary and is dse 0.2 mm wire 
The antenna is so located in the 


cabinet as to reduce feedback of i-f 


Table I—Transistor Characteristics 


2T51 
NPN Grown 


Ty poe 1h oription Converter 


Collector voltage 
emitter current 


Cutoll freq (on 
fa Ve 6 volt 


Collector C 
[Ext base res 
Current ampl a 


Collector cutoff! current 
Ve 10 volts 


Noise figure in db 
Maximum rating (25¢ 
Ve (Vv ) 
kk (ma 


Peo (mw) 


122 


2752 
Junction 
I-I’ Stage 


and harmonics from the i-f output 
second-detector circuits 
than 


staye and 
The two windings occupy less 
half the length of the core. 


Converter Circuit 


a he 
forms the functions of both mixer 


converter transistor per- 
and oscillator. The collector current 
is held at about 1 ma by the 1,000 
ohm resistor in the emitter circuit 
which returns to the 1 volt bat 
tery line, 


The 
collector winding to the base tap 


turn ratio of the oscillator 


winding has been determined ex 


perimentally to obtain near-opti 


mum injection voltage over the 


band, This ratio is preferably tai 


lored for each transistor. The opti 


2T 12 
PNP Alloy 
Junction 

Audio 


2Tol 
NPN Alloy 
Junction 
Audio 
1.5 | 
I 


mum injection voltage is about 0.1 
to 0.2 at the converter base. 


I-F Stages 
The i-f 
single-tuned type. These use a Fer 


transformers are of the 


rinver 403 ferrite pot core, the per 


meability of which is about 600 


with its po/tand about 2.5x10° at 
500 ke. 

The coils are enclosed in a copper 
shield case dimensions 


whose are 


about 1.2 cm 
high. The primary unloaded Q is 
about 100 and loaded Q about 30 at 
155 ke. 


formers, and coil data, are given in 


square by 1.65 cm 


Construction of the trans 
Fig. 2 

Sensitivity of the receiver is 
shown in Fig. 3A 

The two i-f 


in neutralized common-emitter cit 


stages are connected 
cuits. Capacitors C, and C, are used 
for neutralizing 

The 


by age 


first i-f stage is controlled 
This 
from the output of the second de 
tector, filtered by re 


volume control and electrolytic ca- 


voltage is derived 


istance of the 
pacitor C,, and then supplied to the 
base of transistor TR, through the 
secondary winding of the first i-f 
transformer. 

The collector current of the first 
i-f stage is about 0.5 ma with no 
signal, It decreases with increasing 
signal and the gain of this stage is 
lowered as a result. The age cha) 
acteristic is given in Fig. 3B. 

Diode D, complements the age, so 
that the emitter potential of TR 
may be grounded when the input 

ignal level 


to make the potential of base lead 


becomes large enough 
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of TR, \ han ground potential 

The output transformer matches 
the 600-ohm impedance of the out 
put transistor to an 8-ohm voice coil 
impedance. The resistance of the 
primary winding is about 90 ohms 
and this is employed as the stabiliz- 
ing resistance of thi tage 

capacitor C, should 

about 200 yf, but physical size 
vould be large. The small RC filter 
circuit, C,, C, and R, is employed 
instead. This audio stage gain 1s 
about 60 db at 1.000 cycles 


The second detecto1 output feeds 


a two-stage audio amplifier employ 


ing npn and pnp transistors In a 
cascade connection which operates 
cla A, so that the source voltage 
may be effectively used. The sta 
hility factor is good and the undis 


maximum output is about 


Four penlight cells in serie pro 
vide 6 volts and the total current 


! 


lrain is about 14 milliamperes. The Components in table model receiver are mounted on two printed-circuit boards, one for 
the battery is estimated at audio and the other for r-f circuits 


in 100 hour 


Deluxe Model 


table model receiver shown 
in the photograph operate from 
three flashlight D cell The battery 
operating cost 1 estimated to be 
less than 1/15 cent per hour 
This receiver contain 


fu 


tol vo diode and 


tor. The intermed 


a. Sn - a ee 


FIG. 5Pocket superheterodyne has circuit arranged so one transistor handles both i-f 


and audio signals 


- en TT TT 
r NARI ee we wom 


terference it 1.400 
mateiv 25 db and intermediate 
ncy interference at 600 


ut 20 db 


three 4ANSIStO tayes 


npn triode gro inction 


and two 


| , i * . ‘ 
handled by pnp alloy-ty un FIG. 6—-Regenerative circuit used in two-transistor pocket receiver 
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OY NAMIC 
MICROPHONE 


2,000 OHMS 


owner? 


FIG. 7--Complete circuit of battery-operated tape recorder called ‘‘Babicorder” 


FIG. 8-—Single penlight cell powers circuit of hearing aid 


tion transistors Two diodes are 


used for the second detector and 


complement of the age circuit. A 
varistor is used for improvement olf 
effect 


effect of 


the source voltage and ther- 


mal variation the output 
circuit 

rhe antenna consists of a ferrite 
cored loop made of two cemented 
ferrite 


rods 180 cm long 1 cm in 


The effective height of 
this antenna is greater than that of 
a core loop antenna, 


diameter, 


The winding 
ratio between the large antenna coil 
and the converter base input wind- 
ing is approximately 10:1 

The circuits of converter and i-f 
stages are similar to those of the 
TR-55 portable The addi 
tional circuitry from the second de 


tector to the loudspeaker is shown 
in Fig. 4 for the TR-72 model 


124 


Audio output of the detector is 
applied through a capacitor to the 
base of the first amplifier 
2161, then amplified and applied to 
an audio 


2T62. 


audio 


driver stage having a 


This drives a class B push- 


pull output stage having two 2T61 
transistors. 


Pocket Receivers 


Quite small in size, two Japanese 
receivers contain novel circuits that 
seem to be high in signal-handling 
foth performed 
without any external 
New York City. 

One of these, a superheterodyne, 
contains only three transistors. Its 
sensitivity rating is about 1 or 2 
millivolts per Output to 
hearing-aid type earphone is 1 mil 
liwatt. 


efficiency. well 


antennas in 


meter. 


Positive feedback in the i-f stage 
and reflexing seem to be the secret 
shown 

The 


$30 in 


The circuit is 
The i-f is 260 ke 


sells for about 


of operation. 
in Fig. 5. 
receiver 
Japan. 
The 


ploys two transistors 


second port ket receiver em 
One is a re 
generative r-f stage and the other 
an audio amplifier. As shown in 


Fig. 6, two diodes handle demodu 
lation 
Unlike many tube regenerative 


effects 
were barely noticeable, an attribute 


hand 


stayes capacitance 


of 


the inherent low-impedance cir 
cuits involved with transistors. Sen 
sitivity is millivolts 


meter. Output is about 1 mw 


about 5 per 

Current drain at 
This set is selling 
kit form 


3 volts is 2.5 ma 


for about $15 in 


Midget Recorder 


A transistorized tape recorder i 


designed for voice recording and 


uses standard j-inch tape in a spe 


cial magazine. The circuit is shown 
in Fig. 7. 


The 


speeds, ] 


motor provide two 
and 3 At the 
hour of 
Nine volt 
ply the motors and six 


tape 
lowel 
speed, 


one operation 1s 


achieved, of battery sup 
volts feed 
the transistor amplifier. Six tran 
sistors are used in the amplifie) 
The 
transistors in push 


25 k { 


signal to noise 


oscillator contains two 
High fre 


bias 
pull 
quency bias is 

The overall ratio 
of the amplifier is 45 db at 
small dy 


namic microphone and the output 


1,000 


cycles. Input is from a 


feeds a crystal earphone 


Hearing Aid 
Three 


in a low-priced 


transistors are employed 


The 


stages are transformer coupled and 


hearing aid. 


negative feedback is used. Input is 
from a moving-coil microphone and 
the output feeds a crystal earphone 
The 


Fig. &. 


complete circuit is given in 


The sound pressure gain 1 
10 db 


acoustic 


above 
torted 
Output 
level of the microphone is 78 db, 
with 0 db 1 volt per 
1,000 cycles. 


and maximum undi 


power is 120 db. 
dyne per 
cm at 
Operating power is obtained from 
one penlight cell whose life is esti 
mated at 300 to 400 hours.—Vv.Z 
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Speed of disk recorder used in tests was cut in half by using special pulley for belt 


TAPE Doubles Response 


ENCY IN CF “ 


FIG. 1 response and filter 


compensation 


Frequency 
combination 
Tape-re 
frequency re 


curves for 


tape-disk recording technique. 


corder curve indicates 


sponse obtained by recording at 15 
inches per second (lower frequency scale 
and playing back at 7'2 inches per sec 
ond (upper frequency scale). Use upper 
scale also for mirror-image of AES play 


back curve 


Filter circuit for solid-circle curve 


FIG. 2 


of DISK RECORDERS 


*UMMARY 


Signals recorded on magnetic tape at 15 inches per second 


are played back at half speed to ordinary cutting head of disk recorder mod- 


ified to run at 162/3 rpm. Playback at 33 1/3 rpm then gives full fidelity 


By W. E. GILSON 


DVENT OF hign-qualit 


‘ 


makes it 


audible 


the ca 


equipment 


that 


a 15,000 ps com- 


recorded on disk 


recorded on a may 


; 


liv a 15 inches per 


tear 


‘ ‘ 
ape is playea 


I econd, all 
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frequencies will have been cut in 


half. Thus 


component will 


the original 15,000-« p 
now be 7.500 cp 
This may easily be recorded by an 
ordinary cutter 
gnal to the disk at the proper fre 


it 1s only to ro 


quency, necessary 
tate the di 
one-half the desired play back 
When the disk is 


speed, all 


sk-recorder turntable at 
speed 
played Dac k avi 

normal 


signal frequen 


cle will again be as they 
originally 


W hen a 


recording is played back at half thi 


15-inch-per-second 


peed there is a moderate loss of 


To transfer the 


t ite 


were 


tape 


¢ 


nown in 
on the 


15.000 cps 


the higher 
Fig. 1. The drop at 
ipper cale whit h W it 

on the vhen 
% db with the 
Minnesota 


9 


frequenci it 
7,500 cp 


lower scale recorded 
is approximately 
Magnecord No. 90 and 


The 


compensates for thi 


circuit in lig 
loss at 


also provides a mil 


Mining tape 
8-db 
15,000 eps and 
ror image of the AE playback 
curve for disk 
proximation to tni irve 


than 2 db 


rhe ap 


recording 


variation of less 


It was found essential to 


recorder with a mir 


tape 


wow and flutter 





DESIGNING Storage- 


UMMARY 


Special cathode-ray tubes for storing information are useful 


in frequency-bandwidth conversion, mti radar and data storage and analysis. 


e) High-voltage power supply, video amplifiers, sweep and blanking generator. 


focus-current regulator and staircase raster generator used with storage tube 


are described. Typical use is tv transmission over telephone lines 


recording storage 


BILITY ol 
tubes to 


other 


record pictures or 
400-line 


full dynamic 


data with over 


resolution and range 


has encouraged their use in many 
applications including frequency o1 


bandwidth conversion, improved 


radar moving-target indication, 
data inteyration and analysis to de 
termine energy distribution curves 
of atomic radiation, and rapid stor 
age of changing 


pictures to stop 


RE AD -£RASE 
SWEEP GEN 


DYNAMI( 


RAGE 
VOLTAGE 


motion and permit recorded infor- 


mation to be analyzed. 


Tube Characteristics 


The recording storage tube is a 
special cathode-ray tube available 
with either 
static 
the high normally 
volts, is lower than for most tv pic- 


electro- 
Since 
8.000 


magnetic or 


focus and deflection. 


voltage, 


ture tubes, the deflection sensitivity 


is somewhat greater and the suscep 


ELEMENT 


tibility of the tube to inhomogenei- 
ties of the focus field and external 
fields is more of a prob 
with 


magneti 
than 
ray tubes. 
The 
stored 


lem most other cathode 


output when reading a 


pattern is an a-m current 
with a peak value up to 0.5 micro 
ampere. For circuit design this out 
put is treated as a high-impedance 
source shunted by an effective ca 
pacitance of about 20 micromicro 
farads 

To operate the tube through its 
write, read, erase and prime mode 
it is necessary to switch voltages to 
the storage element and control 
grid. The speed of mode switching 
is limited only by circuit considera 
tions. Switching can be accom 
plished 


with 


within a few millisecond 


electronic switche or tast 
acting relay. A typical storage-tube 
circuit to write and read at differ 


ent scan speeds is shown in Fig. 1 


Voltage Supplies 
The 


ment 


voltages for the tube ele 
, although interdependent, can 
often be based upon the amplifier 
supply. The high-voltage sup 
ply hould 


time the 


' 
, 
deliver approximately 


nine maximum voltage 
from the amplifier supply 
With a B 


high-voltage supply 


Or 


supply of 325-v, the 
should he 
optimum 


3,000 
Since the voltage for 
the decelerator and signal electrode 
will normally be between 8 and 10 
percent of anode voltage, a bleeder 
from the B4 


output can be taken 


FIG. 1—-Read, write and erase circuits used 
with recording storage tube 
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Tube Equipment 


By J. A. BUCKBEE and A. S. LUFTMAN 


150 v are fed to the storage tube 
mode-swit ning unit 
For read, the bias level is such 
that the storage-tube cathode cut 
rent will be approximately 3 to oO 
microamperes. The write bias 1s 
adjusted for storage-tube beam 
current cutoff. The erase-prime 
bias is set for between 10 and 50 
microamperes storage-tube cathode 
current depending upon the length 
of time the storage tube will be in 
these modes. If the storage tube 
be in the erase and prime 
FIG. 2—-Regulated high-voltage supply odes for a combined time greater 
for storage-tube anode than one minute, no more than 25 
microamperes should be used 
The high-voltage supply must 
minimize ripple or hum and should 
provide good voltage stability with 
we screen potential ine-voltage fluctuations. Since the 
: operating mode tube should never be operated with 
cathode current exceeding 1 milli 
ampere, a low-current r-f supply 
may be used. Figure 2 illustrate 
a typical r-f voltage supply 
The method of control compares 


the high-voltage output vith 


Table I—Time Allocation for 
Ten-to-One Band Compression 


M vale lime in Milliseconds 


lube | Tube 2 

Write 0-1 .000 1.000.2 000 

Switch 000-1.050 2.000-2.050 
Preread 050-1,150 050-2150 

Switch 150-1200 150-2.200 
ly It Read 200-1300 2.200-2.300 
ply Switch 300-1350 300-2 590 
and ripple-free. B t Erase 150-1 
ence voltage ) } f 1 Switch 900-1,550 2,500-2,550 
Prime 950-1,950 ?.550-2.950 

Switch 950.2.000 2.950-3.000 
interdependent « put v1 ( Write 2 (00-3.000 H00-4.000 


500 450-2500 
normally 150 


! 
trolabdle ranye 
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Industrial television system with stored 
picture on monitor 


reference voltage across a bleeder 
and uses an amplified error signal 
to control the screen voltage of an 
r-f oscillator. The oscillator output 
is rectified and filtered to provide 
the hum-free high-voltaye output 


Auxiliary Components 


The deflection coil is dependent 
on the type of scanning and the 
frequencies. Where raster scan and 
sweep frequencie comparable to or 
less than television standards are 
used, good quality cosine television 
yokes are acceptable 

However, when it is necessary to 
track scan lines between write and 

ad, the effective impedance of the 

o the input deflection signal 

be identical for the two sweep 

or compensated externally 

reactance deflection coils ap 

proximate the desired condition 

High-quality radar ppi yokes and 

push-pull balanced deflection raste1 

kes are frequently used for spe 
cial applications 

In low-electron-velocity cathode 
ray tubes the beam is sensitive to 
inhomogeneities in the focus field 
Therefore a focus coil with a 
homogeneous Swedish iron shell is 
normally used. Typical coils have 
two sets of windings. One is com 


posed of approximately 17,500 


127 





61122 wh 


1jOOK 


820 470K 
sina 75 0004 
15 15 





Kx 1,000 


FIG, 3—-Typical output amplifier with response flat from 600 cps to 3.5 mc 


turns and used for d-c focusing of 
the beam in the region approxi- 
mately half the distance from the 
tube center. The other is composed 
of less than 1,000 turns located in 
the air gap and can be used dy- 
namically to focus the electron beam 
and thus maintain proper focus on 
the storage element regardless of 
deflection angle. 

Storage-tube simulators (such as 
the QK-545) may often be used in 
place of the storage tube during 
setup for adjustment of sweep mag- 
nitudes and for viewing input video 
signals fluorescent 
surface to check the amplifier. 
These simulators have the same 
physical specifications and electron 
gun as the magnetic-deflection stor- 
age tube but in place of a storage 
assembly have a long-persistence 


directly on a 


fluorescent screen, 
Video Amplifiers 


The bandwidth of the video am- 
plifiers must be adequate to pass 
the signal without phase or ampli- 
tude distortion and yet should not 
be excessively wide if good signal- 
to-noise ratio is to be maintained 


\28 


and if reasonable gain per stage is 
Where high-quality sig- 
nals will be fed the storage equip- 
ment, the recording storage tube 
may be the limiting factor to over- 
all equipment bandwidth. The reso- 
lution of a typical QK464/RK6835 
provides 100 percent output at 
about 275 lines and 50 percent out- 
put at about 475 lines per diameter. 
Where a standard 4 x 8 tele- 
vision with a 15,750-line 
scanning rate will be inscribed in 
the circular storage area, the fre- 
quency bandwidth of the tube will 
be flat from 60 cps to about 1.75 me 
6 db at 3 me with 
proximately a 6-db_ roll-off per 
thereafter. An amplifier 
bandwidth greater than 4 mc is of 
little value in this instance. 
Figure 3 shows a typical storage- 
tube output amplifier flat between 
600 cps and 3.5 me designed for 
equipment where four video out- 
puts of 5-v peak were required for 
remote indicators. Despite 
the 20-yuf capacitance from stor- 
age-tube signal electrode to ground, 
resistance of 


The fre- 


required, 


raster 


and down ap- 


octave 


four 


an equivalent load 


100,000 ohms is used. 


quency drop-off is compensated for 
by the high-peaker circuit at the 
input of the third amplifier. 


Bandwidth Adjustment 


The amplifier was tuned for a 
3.5-me flat response with the peaker 
circuit replaced by a 470,000-ohm 
grid leak. The high-peaker was re- 
inserted and, with a 220,000-ohm 
resistor feeding a 20-yyf capacitor 
across the input terminal to simu- 
late a storage tube in the circuit, 
the 7 to 45-pyf capacitor was ad- 
the 
frequencies 


justed, This compensated for 
shunting of high 
through the input capacitance so 
that the frequency response curve 
was again flat. Final adjustment is 
usually after the 
tube is in operation. 


made storage 
Pulses with steep rise waveforms 
are fed through the tube and the 
amplifier while the amplifier peak- 
ing circuit is trimmed for mini- 
mum pulse distortion as viewed at 
the output. As with most video 
amplifiers, interstage wiring 
component location has to be 
planned so that wires carrying 
video are as short as possible. 


and 
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A final check of the video ampli- 
fier can be made with the storage 
tube used as an amplifier with a 
gain substantially than 
This is accomplished by feeding a 
video signal, similar to that actu- 


less one. 


ally to be stored, through the stor- 


age tube and amplifier chain while 


the 


The signal as viewed at the 


the storage tube is in write 
mode 
output of the final amplifier should 
not be substantially degraded over 


the original input 


Sweep and Blanking 


The sweep generator and blank 
ing circuit are frequently combined 
on a single chassis as shown in Fig 
1. Appi 
changed by switching the R, and R, 
while 


sweep length can be 


in the multivibrator section 


simultaneously switching the 


0.0025 and 0.005-uf capacitors of 
the saw-tooth generator feeding the 
deflection yoke 

Using the same principle to pro- 
switch 


vide scan conversion, the 


can be a fast-acting dpdt relay, con 
trolled by the 


ing circuit so that one 


master mode-switch 
weep speed 
prime and 


an be used for erase, 





FIG. 4 
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write, while the second sweep can 
be used for read. 

The blanking generator is com- 
posed of 4 of a 5692 and its 3,300- 
ohm cathode resistor. The storage 
tube cathode is connected to the 
cathode of the _ triode the 
cathode resistor is common to both 
When the 
conducting, the 


and 


tubes blanking gen 


erator is voltage 
cathode resistor cuts 


tube, but 


across the 
off the 
the blanking generator is cut off 
from the 
multivibrator 


storage when 


by the pulse sweep 


generator during a 
line scan, the storage-tube cathode 
is effectively grounded through the 
resistor and its bias is determined 
by the grid voltage setting. 

Thus the 
blanked by 


yenerates 


storage tube is un- 
the same pulse which 
the saw-tooth sweep and 
blanked during retrace 
Additional 


failure on 


protection 
the 


caused by loss of power to the sweep 


against 


sweep storage tube 
and blanking generator is obtained 
by the power-supply relay. It breaks 
the input to the storage-tube high- 
relay coil 


voltage supply when the 


] deenergized 


Sweep generation of scanning 
patterns such as television rasters, 
spirals, or staircase scans can be 
accomplished using circuitry simi- 
lar to that used with a tv picture 
However, the deflection power 
requirements of the storage tube 
will be less. The only exception to 
this can be caused by tracking re- 
quirements between read and write 


tube. 


or scan linearity requirements. 
Focus 


Frequently there is a gradual 
drift of the tem 
perature rise in the focus coil dur 


resultant in 


focus caused by 
ing warmup, with a 
and 
the 
windings if the coil is fed from a 


‘ease in winding resistance 


decrease in current through 


voltage source. Figure 5 illustrates 
a current-regulating circuit to pre 
this drift. 
the 

lens in the recording storage tube 


vent 
Since electron-collimating 
causes electrons deflected near the 


periphery of the storage area to 
traverse a much longer path than 
those striking the center, deflection 
This 


dynamic 


defocusing is encountered 


an be compensated by a 





Sweep and blanking generator. Relay deenergizes high-voltage if sweep circuit fails 








FIG. 5--Focus-current regulator 


field so 


fon ul 
; 


focal length of the lens is 


that the 
increased 
deflected toward the 
periphery of the 


yenerated 


us the beam |} 
storaye area, 
In a radial scan system a saw 
tooth in with the 


weep may approximate the desired 


ynchronism 


dynamic focusing although a para- 
bolic curve would be more accurate. 


For raster scans the dynamic focus 


correction must include compo- 
nents due to 


both the X 


cuitry for 


displacement from 


and Y The 


such dynamic focus is 


AXES. Ccife- 


similar to that used in color televi- 


ion equipment, 


Mode-Switching 
‘| he 


switch voltages at the storaye tube 


mode-switching circuits 


and, in some instances, permit al- 
fast 
scan deflection speeds, The switch 


ternating between and slow 


ing can be controlled by an elec- 
tronic timing circuit or by synchro- 
nizing pulses from a master timer 
which will control the time 
intervals to be allotted to the read, 
erase, and modes, It 


prime write 


may be when 
automatic timing is undesirable or 


unnecessary. 


manually operated 


Tubes in Tandem 


A four-mode storaye cycle makes 
impossible a continual flow of input 
and output from a 
Where the 


operation 18 


single storaye 
time 
proper, 


tube, cvcle for 


two or three 


recording tubes operating sequenti 


ally in the various modes can pro- 


vide the desired continuity of in 
tellivence, 
10-to-1 


where the complete cycle of opera- 


or a band compression 
tion is allotted 2 seconds and where 
a continuous flow of input informa- 
must be recorded, a 


tion planned 


time allocation cycle may be set up 


130 


illustrated in 


Table I, 
One of the two storaye tubes is 
recording 
This 
transmitted in a 
third 
period after the 
which 
pared for the next 
A fifth 
| 


Conditions 


always incoming = in- 


formation information is 
form 
1,000-millisecond 
start of each cycle, 

the 


write mode, 


compressed 


during the 


following tube is pre 


mode, preread may be 


isefu are identical to 


read except that the output signal 


is not transmitted. Prereading is 


not necessary if the signal will be 


read out many times and used for 


a visual presentation, but may be 
ae irable 
of high 


prereading 


read out 
The 


overwritten 


where a single 


quality is required. 
permit 
tored 


ignals to stabilize and also 


permit charge redistribution § to 


reduce spurious noise peaks 


Design Problems 


A typical application for storage 


tubes is to transmit 


television sig 
nals over telephone lines or over a 
microwave channel with a _ fre- 
quency bandwidth far less than the 
desired 4 to 4.5 me. The tube is used 
for bandwidth compression at the 
transmitter and expansion at the 
The signal 
transmitted — in 1/60 
so that the 
transmission time is 6 seconds and 
the 


initial 


receiver, television 
normally 
second is slowed down 
the frequency components in 


signal are 1/360 of their 


value. 


The circuitry for the compressor 


is in general identical with that de 


scribed with the exception that th 
storage tube output amplifier must 
be capable of passing 


vell below ] cps. The 


erator for the low-speed scan may 


frequencies 
weep gen- 

cause design problems since the 

tical sweep is equivalent to one cy 


in 6 second 


Burst Transmission 
he 


ing tube in 


torage-tube ation u 


that 


continuous flow 


appli 
tandem require 
in the transmitter a 


of information be | 


hort 


time-compresst 


speed 
thess 
time-expanded to form a 
flow of 


transmitter 


into burst of higher 


information. In the receive 
pursts are 
continuou 
he tn the 


toraye-tube units were de 


information. h 


and receiver, 


Ve loped To 


perform the band compression and 


or expansion. Each storage unit con 


tains two storage tubes alternately 


switched between fast and slow 


weep speeds and between modes 


the 
written 


of storage-tube operation, In 


transmitter, each 
fixed 

During the 
the 
out in a rapid burst and the tube 


tube is 


for a period, for example 1 


second alternate 


second periods signal is read 


is erased and primed so that it is 


ayvain ready to write 


A staircase raster eliminates 


retrace gaps and simplifies circu- 


itry. A 100-line raster is generated 


from syne pulses at the desired 


line frequency in a manner similar 
to that shown in Fig. 6. 


FIG. 6—-Staircase raster generator for transmitting information in fast bursts 
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FIG, 1—-Complete radar display system FIG. 2-—-Typical terrain-contour-line slide FIG. 3--Coordinate system for develop 


for three-dimensional presentation for flying-spot scanner ing simulated-video signal 


Three-Dimensional Radar 
VIDEO SIMULATOR 


UMMARY Terrain-clearance radar data is presented as three-dimen- 
sional oscilloscope display by using simulated-video generator and conven- 
tional flying-spot scanner. Equipment permits study of displays under 


realistic, but controllable. conditions ' 


are restri ted to a two dimen- The relation between the projec 


ee ceean RADAR DISPLAYS By PETER PIELICH ay oscilloscope screen 


i he Gle / WV Commi j , , 
sional representation of a three Ba os , tion coordinates, X and Y, and the 
dimensional situation despite the three-dimensional rectangular co- 
yeneral availability of range, ordinates x, y and of point P of 


defines the range and azimuth of 


azimuth and elevation data, which Fig. 3 
the terrain at a particular height 
level The H line describe the 

at the lowest level The H 


the terrain 


provide three-dimensional point co 
ordinates 

An investigation to determine the 
feasibility of displaying terrain 


clearance radar data in three-di 


mensional form established that 
mecnanization of ich 


vel imple matte! 


System 


therefore y i imple electrical 


vhich provid , ; gt, relation } veen the projection 
oltaye ky, ky and the rectanyvular 
coordinate voltayes E,, I I If 
ky and Fy are applied as X and } 
cathode ray t ibe deflection 
P will appear 
in the correct 
and Y projection 
Itayes KF, bh bk 
ent the instantane 
repre nted ! ‘rral ) } ! linates ¢ ! pol tT i i ofa irface or 
produced, a 1 Fig. : lid ; Vallal a dimen tion voltage BE, and bk 
The terrain ] l ( \ 1x na pictoria ro on f ft the projection of the 


contoul line ) ) ne can be gener: ‘ ma catnod cathode-rayv tube creen 
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7 
1 
ecole Fr 


rd 





L —— 2 
FIG. 4--Block diagram of radar-video simulator equipment 


a three-dimensional picture the circuit diagram in 


The block diagram of the video 


simulator is shown in Fig. 4 and _ ing-spot-scanner range 


Figure 6 is the circuit of the fly 


muth sweep chassis 

Three multivibrator 
sweep gates generate three 
The azimuth sweep, 


astable 
saw- 
tooth sweeps. 
in the sweep chassis, has a dura- 
tion of one second and represents 
the radar-antenna azimuth 
The height sweep, in the simulator 
chassis, is 1/60 second in duration 
and to the 


component of the antenna scan. The 


sweep. 


corresponds vertical 
range sweep, in the sweep chassis, 
is approximately 100 microseconds 
provides 
base equivalent to 10 miles of radar 


in duration and a time 


range. 


Video Generation 


Is scanned 


As the slide (Fig. 2) 
by the moving spot, a video output 
pulse is obtained whenever a line is 
The pickup video out 
if 
six lines are intercepted by the spot 


intercepted. 
put appears as shown in Fig. 7 
Fig. 5. 
in one range interval 


and azi- The range (time) position of 





+} 


MHaVIDEO GEN TRIGGER GATE | Hg VIDEO GEN 


H, VIDEO GEN 
¢— +250¥ 
WESET > 
FROM FLYIN 
POT CANNER. r 


[H, GATE GEN 4 
Ta 


H, GATE GEN 


ae 


Say 4} 


9 
< 
> 

A ¥ 


Pr 5 > 
s . 
t 


ry + 


HEIGHT SWEEP GATE 
GEN 


FIG. 5-—-Video simulator provides video 
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signal for grid-modulation of crt and height-sweep-signal 


TRIGGER GATE 


p 


H GATE | 


H, GATE 


Ut~4 
e-W=—->4—-)— 


a 


* 


H, GATE GEN 


7 
wi 


" 


> 
x > 
> 


7 
| 
J 
+ 


component of Y-deflection voltage 
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each pulse is determined by the po- 
sition of the lines on the slide. As 
the azimuth sweep moves successive 
range sweeps across the slide, the 
range position of the video pulses 
the 
range positions of the correspond- 
ing 

The pickup video is applied as a 
parallel input to a 
bistable multivibrator 


will vary in accordance with 


lines. 


series-coupled 
chain com- 
to H,. 
Coupling within this chain is such 


that a multivibrator may be 


prising video generators H 


trig- 
gered only if it has been enabled by 
a trigger pulse from the preceding 
stage. 
The H 
by the reset pulse so an output, a 
the 
response to 
(H 
The corresponding negative 


multivibrator is enabled 


positive excursion of output 


plate, is obtained in 
the first 


pulse). 


video input pulse 


output of the opposite plate of the 
H, multivibrator is used to enable 


the following stage, the H, multivi- 
brator. 

The 
triggers the H and 
enables the H, multivibrator, which 


then can be 


second video input pulse 


multivibrator 


triggered by the third 
input pulse. The remaining multi- 


vibrators are :successively enabled 
and triggered in this manner, each 
thereby responding to only one 
spec ific 


The 


sponse 


input pulse, 
the 
(one range inter- 


action of 


+ 


to a train 


chain in re 


val) of input pulses is diagrammed 
in Fig. 7. The trailing edges of the 
dif- 
ferentiated to form positive pulse 
inputs to pentode gating stages H 
to H,. 


output plate wave forms are 


Height Gate Generation 


The H 
tors comprise a series-coupled chain 
The 
coincidence 
height 


to H, height gate genera 
of monostable multivibrators 
first Is 
with the 
sweep 
Each of 
gered in 
the 


31x 2,700-psec 


triggered in 
beyinning of the 

the following is 
the 


waveform, SO 


trig 


ion by end of 


succes 
preceding gate 
height gates are 
each height 
interval] a hown in 

The H, to H 
generated 
to H, 
puts to these xg 


gen 
erated within sweep 
Fig. 

height 
enable gating 
The 


ating tages are 


thus 
stages H 
pulse in 
the 


vates 


respectively 
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RANGE SWEEP RANGE SWEEP 


GATE GEN 


500K 
CLIPPING LEVEL 


K= K1,000 
' 


Ji2au7 RANGE SWEEP 


TO VIDEOGEN GEN 


AZIMUTH SWEEP 


GATE GEN GEN 


=a < 
> 


AZIMUTH 
SWEEP TO 
VIDEO GEN 


PULSES 
TO VIDEO 


AZIMUTH SWEEP 


+ 250V 


iSEC i a 
56K 10K 


RANGE SWEEP 
DEFL DRIVER 


~ FLYING SPOT 
SCANNER 
OEF LECTION COIL 


VERT POS 
+250V 150V 
AZIMUTH SWEEP 

DEFL ORIVER 
+i50V FLYING SPOT SCAN 
” OEFLE -Th COtl 


FIG. 6—Flying-spot-scanner sweep chassis generates range and azimuth sweeps 


respective H, to H, video pulses gen 
erated by the video-generator chain 
The the 
load of the gating stages is there- 


output at common plate 
fore a series of video pulses, which 
are gated in time 

The H, video pulses appear only 
during the H 
the H, (second) 


during the H, height gate interval 


sequence, 


height gate interval, 
video pulses only 
and so on, 


The video pulses 


appeal 


FIG. 7—Video 


4 = 4 





FIG. 8—-Height gate generator output 


distributed in height in accordance 
with their relative positions on the 

As the height 
indicator cathode-ray 


these 


range sweep. sweep 
the 


spot 


moves 


tube upward, video 
pulses appear as intensity modula 
tions distributed along the y or 
height axis. 

The trigger gates shown between 
pairs of bistable multivibrators are 
the 


reset-pulse 


pulse during 
interval If this 


not provided, a 


disabled by reset 
the 
buffer 
multivibrator 
but 


one cycle will, when reset, 


action 18 
that 
not 


may have been 


enabled triggered during 
enable 
the following stage, which will then 
be triggered by the first input pulse 
of the succeeding cycle. The trigger 
eliminate this possibility by 
isolating the critical stages during 
reset time, 

The maximum number of height 
teps obtainable is limited only by 
the resolving time of the bistable 
multivibrators in the video-genera 
This 


must be smaller than the separation 


tor chain. resolving time 


in microseconds between contour 


| 


lines on the slide 


The operation of this equipment 
permits the study of displays unde 
realistic, yet controllable, « ective 
and 


‘ + 
ipjective condition 





AUTOMATIC TUNING for 


UMMARY Frequency-selecting dial operates servo system which tunes 
transmitter stages and adjusts loading of final stage. Combination of wide 
and narrow band discriminator circuits pulls servos into critical tuning posi- 


tion over wide frequency range 


as MAINTAIN communications in new frequency is selected by setting thirty seconds the equipment is 

the high-frequency spectrum, it the desired frequency on a counter ready for transmission on the new 
is often necessary to have trans- dial and pushing a button. Phase frequency. 

mitting equipment capable of quick operated servo systems and auto- The exact frequency, which has 

frequency change. In the trans- matic controls direct the adjustment a stability of 1 part in 10° per day, 

mitter shown in the photographs, a of the transmitter and within is displayed on a counter dial. Out- 

put of the final amplifier is 4 kw 

peak envelope power for twin-side 

a-F FEFORACK band operation c-w, 5 kw a-m or 


POWER AM c-W, Ina frequen y range from 1.5 
4 


f , 
V4 | to 50 me 


)00A 7] 


Tuning Cycle 


> 


A tuning cycle begins when the 


operator either turns the exciter 


control dial to a new frequency or 


i i i te 
~ 


select anv.one of ten previously 


dialed frequencies by etting a 


AME J amp , channel switch. Channel selection 
TUNING ( TUNING (Mi positions, by direct mechanical 
SERVO SERVO 

linkage, all the tuned circuits in the 


excite) including = the tabilized 


) 





TWIN |] MECHANICA NAL master oscillator, mixer and vari 
SIDEBAND PRESELECTE ' | } 
Exciter | | | TUNIR ER ‘ ' able-gain r-f amplifier circuit 

j t < 


While the automatic tuner 1 F 
motion, a contact causes a tuning 
relay to energize This relay re 
duce plate and creen voltage te 
protect the high-level amplifie 

FIG, 1--Simplified diagram of r-{ amplifier shows stages tube from over-dissipation. The 
tuning relay also operates the car 
rier reinsert circuit in the twin 
ideband exciter to supply a signal 
on carrier frequency for the ampli- 
fier to tune. An additional contact 
on the relay ungrounds the grid of 
a differential amplifier allowing 
wndunl. PHASE ERROR rectified d-c from the power-ampli- 
+4 Sronal fier-tuning and loading-rate gen- 
UNDAMENTAL RESONANCE us| FREQUENCY erators to be applied to the grid of 
| SECOND : 3 : /\ "e a a differential relay 


| HARMONI( i 
} | U ( sacning the W ‘re ue 
| m * pon reaching the ne frequency, 


>| FREQUENCY, | z|rreauency” | the automatic tuner shuts off and 


' 
' 
' 
i 


the reinserted carrier of proper fre- 
NPREDIC 


a quency is applied to the amplifiers 


A sample of this signal is rectified 


FIG. 2--Discriminator (A) with sharp response curve (B) is combined with R-C discrimina- and compared with a rectified r-f 
tor (C) with broad response (D) to obtain wide range with critical null (E) sample of opposite polarity from the 
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High-Power Transmit 


By V. R. DeLONG 


Rap l 


final amplifier. Since the amplifiet 

is not tuned yet, no signal is avail 

able from the power amplifier. The 

resulting net signal from the com- . 
paring circuit is applied to the 

differential amplifier causing the rc . : e. 
differential relay to operate and ae iinet nae vs oa - 
lock the transmitter in tuning po as a, i —_ es —. 
sition until the tuning cycle is com , re : 
plete ie. F a 
By coarse-positioning ‘and dis : ’ 


, , ] 7 — 
criminator circuits, the four tuning ‘ : = - 
control Im iltaneou iy proceed to [ aL 
seek the proper tuning positio for > : me 

stiienenadiaemeneenntet deren : 


resonance Once resonance 1s ; ” 
Twin-sideband transmitter is automatically tuned by setting exciter control to desired 
frequency 


proached a rectified r-t ignal 1s 


available from the power amplifier 


that all the differential ampli 


+ 


nergize the ining relay 


; 


Vilcning 


onance tne 
y ot con 


HlLaines 


vith a permabill 

a larger tetrode 
tayes comprise tuning ntrol i juate information for operating 
The second tetrod ven , vo system only vnen the 
nated by a small rolle Ll i ated ning control is near resonance 
by control M.. Thi taye has al phase di eriminater alec 
ance to receive r-f feedback trom vive i response to se ond harmonic 
al amplifier in single-side tuning. Were this the only informa 
yperation§ tf improve tne tion available, the bvamanaidtes 
Within linearity 1e am fi A motor might tune to a multiple of the de 
tter 1s ven bandswitch Z tank ired trequency It might even fail 
tilable cu capacitor in the first tnree to tune at all, should the control 
ined stayes stall in the reyvion of inpredi« table 


‘ ss 4l ampliher 1 ‘sonated signal which is in general below the 
Exciter Tuning : 


and loaded by control threshold to servo control. To over 
he extremely low pow Tuning elements are contin come these difficulties, the coars« 
variable and consist of frequency discriminator hown it 
vacuum capacitors and large screw Fig. 2C are employed These 
coils. These elements, partially cuits are a simple series K- 


visible in the photographs of the work fed with a small amo 
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|FULL -wa 
RECT — 


FIG. 3—-Method of combining outputs of coarse and fine discrimi- 
nators to obtain wide range servo drive signal 


r-f voltage from the exciter and 
having a response curve as shown 
in Fig, 2D. 

One discriminator uses a poten- 
tiometer output ganged to the con- 
trol requiring positioning informa- 
tion. The servo system searches for 
a null from the potentiometer. Po- 
sition of the null changes with fre- 
quency due to the change in ca- 
pacitive reactance that switches the 
balance of the bridge circuit. The 
null function so generated may be 
matched to the mechanical tuning 
curve of the control shaft by non- 
linear potentiometers, tailoring of 
R-C circuit constants or both. The 
potentiometer version of this dis- 
criminator was found to lend itself 
well to the band-switched amplifier 
circuits. Various values of capaci- 
tance were switched into the R-C 
circuit for each of five bands. 

Use of a variable capacitor is 
shown in the second version of this 
circuit, The circuit with the 
pacitor as the variable element was 
found to be more easily tracked to 
the final tank circuit. 

In combining the two discrimi- 
nator outputs, use was made of the 
fact that the phase discriminator 
has a rather high gain in the vi- 
cinity of resonance, as indicated by 
the steep slope of the error curve, 
while the coarse discriminator has 
a constant gain throughout the en- 
tire shaft travel. Addition of the 
two curves in the proper gain re- 
lationship yields a curve similar to 
Fig. 2E. 

The phase discriminator and 
coarse discriminator error signals 
are both a function of the r-f driv- 
ing voltage. This allows the system 


ca~- 
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V4 
4-\000A 


COARSE O1O0E 
ose 


RECTIFIER 
POSITIVE 


DIODE 


RECTIFIER 
NEGATIVE 


LOADING 
SERVO 


FIG. 4—Diode gate prevents loading-servo from operating until 


amplifier stages have been tuned 


to resonate on varying amplitude 
signals as will be obtained from the 
exciter in single-sideband service. 
It is also necessary that these servos 
do not drift in a no-signal condi- 
tion. This requires that all noise 
in the servo circuits be held well 
below the threshold of motor con- 
trol. 


Combining Error Signals 


Figure 3 is a simplified block 
diagram indicating how the coarse 
information is combined. 
discriminator connected 
to the r-f input plus a phase dis- 
criminator connected around the 
first r-f stage yields information 
to position control M,. Servo M 
indicates its position to M, by set- 
ting potentiometer R,,. 
sitioning for M, is obtained by a 
follow-up potentiometer system in- 
volving R, and R,. 
for this scheme is developed directly 
from the r-f input signal with a 
full-wave diode rectifier. 
both the and fine 
error signals are obtained from the 
r-f signal, the control of M, meets 
the requirement of proper position 
error signal whether the r-f be 
modulated or even reduced to zero 
potential for periods of time. 


and fine 


A coarse 


Coarse po- 


Source voltage 


Since coarse 


Final Tuning 


Fig. 3, the M, 
coarse discriminator obtains its in- 
formation directly from the r-f ex- 
citing voltage. This allows the ‘inal 
tank circuits to do their rough po- 
sitioning simultaneously with the 
driver circuits, hence, reducing the 
overall tuning time. Once again 
both types of servo control voltage, 


As indicated in 


coarse and fine, are obtained from 
the r-f signal voltage resulting in 
proper position error voltages re- 
gardless of the type of modulation 
applied to the r-f signal. 


Final Amplifier Loading 


Loading the final amplifier for 
proper tube operation presents dif- 
ferent problems than the _ tank- 
circuit tuning. Figure 4 is an out- 
line of the basic circuits employed. 
For linear operation the ratio of the 
output from linear diode rectifiers 
connected by dividers to the plate 
and grid of the final amplifier will 
give an the amount 
of plate loading. However, when 
the stage is driven into distortion 


indication of 


or operated class C, the grid-diode 


FIG. 5—-Automatic load control and dif- 
ferential relay section of automatic tuner 
r-f section of automatically tuned high- 
power transmitter 
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vill increase faster than the 
A diode clamp 
the rectified 
grid voltage from exceeding a value 


voltage 
plate-diode voltage 
was added to prevent 
of voltage proportional to the plate 
current of the amplifier. 

Proper adjustment of rectified 
plate voltage, rectified grid voltage 
and plate current sample, yields a 
source that 
for the 
loading reyardless 


loading-error voltage 


gives a null indication 


proper value of 

of the operating conditions of the 

final tubes 
Unfortunately, the error signal 


from this composite detector-com- 


paring circuit is correct only when 


contro] M, has the plate tank cir- 
tuned to and a 
required to shut off the 


loading signal when it is in error. 


cuit resonance 


method is 


Since the loading signal would be 


incorrect whenever control M, is in 


motion, a gate circuit is operated 


from voltage obtained from the rate 
generator bus of 
Diodes D, and D 


voltage creating equal negative and 


control motor M, 
rectify this 60-cps 
positive sources of voltage which 
diodes DID dD, blocking 


the incorrect error signal that origi 


bias-off and 


nated in the loading comparator 


N illing of control M, vields 
zero rate voltage allowing the gate 


circuit 


to open and pass the now correct 


loading signal to the amplifier 


It is necessary to supply coarse 


position information to the loading 


servo As the loading comparator 


does not give an S-shaped curve, it 


is not pr ible to directly add coarse 


information to obtain sufficient po 


sitioning accuracy. In addition, the 


loading-control position varies with 


different antenna impedances, a fa: 


tor whl tracking of a di 
rectly arse information 
circuit possible Hence, a coarse 


position system was devised whose 


signal decays to zero whenever good 
fine-position information is present 

The veloped by the M, 
rate generator and rectified by gate 
blocking diodes D, and D 


follow up potentiometer 


voltaye ~ de 


are used 
to power a 
connecting the tuning and 
control Whenever the 


system 
loading 
final tuning control operates, it 
causes the loading fine signal to be 
loading coarse- 


disabled and the 


position system to be actuated, In 
this the loading control 


follow the tuning Once 


condition 


control 
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1,600 


CHOPPER 
ORIVING 
COIL 


TO 0.01 
CHOPPER ——j 
CONTACT 


FIG. 6 


Circuits of 1! 


reat hed, M, 


follow up po- 


resonance fhas neen 


stops, disabling the 
tentiometer system, and control M, 


task 


correct fine-position signal 


completes its using the now 


Tube Protection 


During periods of mistuning, 


protection must be given to the 


high-power tubes. When amplifier 
falls 


a differential 


gain below a minimum level, 


relay circuit compar 


ing input and signal 


plate volt 


output r-f 


operate to reduce tne 


ave and screen voltage on the powel 


tube 


In single-sideband service, it is 


necessary to maintain overall cir 


from the 


antenna 


cult gain constant audio 


input to the Utilizing a 


motor as an infinite integrator, a 


constant gain is maintained from 


the antenna to a point in the low- 
in this particular case 
to the 100-ke output of the balanced 


modulators) by 


level exciter 


comparing diode 


rectified r-f signals from the low- 


level stages and the final amplifier, 
amplifying the result and using it 
for motor control 


It was found possible to maintain 


watt (A) and 25-watt 


+ 3OOV 


oT el 


GEN-| 
(Mm) ,-(m)f eraron| 
Sf". OUTPUT] 


Cy Ca lalbe Reg 


TO 
CHOPPER 
cot 


(B) servo amplifier systems 


vain to about 1 db for various fre 
quencies in the 
this 


ment, a more dynamic control of the 


operating range. 


Following degree of adjust 
gain is effected with the automatic 
This 
with de 


load-control circuit of Fig. 5 
is a diode-rectifier circuit 
lay voltage adjusted to hold condue 
tion off 


until an r-f signal is en 


countered which would ordinarily 
drive the linear amplifier beyond its 
These 


automatic-load 


peak envelope power rating 
peaks cause the 
control diode to conduct and supply 
a negative signal on the ale bus 


Thi 
able-gain amplifier strip in the ex 


control voltage feeds a vari 
citer, reducing the overall gain to 
a satisfactory level. This gain con 
trol is done ahead of the motor 
driven gain adjuster in the exciter 
and is tem 
fast-attack, 
time-constant circuit. 
Figure 6 displays the circuits of 
the 14 


amplifier systems 


to prevent interaction 


slow-delay 


pered by a 


and 25-watt motor servo 


Work done on the equipment de 
scribed was in connection with Sig 
DAS6-0239-s 


nal Corps Contract 


436524 





Installation comprises cabinet and desk-sized console. Input/output inciudes punched paper tape, typewriter and remote line 


USAF Computer Uses 


SE OF HIGH-SPEED pulse-type 
U magnetic amplifiers provides 
an alternative to use of transistors 
as replacements for electron-tubes 
in digital computers, 

A high-speed general-purpose en 
gineering computer recently de- 
scribed by Remington Rand Univac 
engineers illustrates how magnetic 
amplifiers can be used in computing 
circuitry. The computes described 
was developed by Sperry Rand for 
the Air Force Cambridge Research 
Center, 

The computer can add two 10- 
digit numbers in 90 microsec or 
from 0.3 to 1.7 


magnetic 


multiply them in 
millisee. Its drum 


ory stores 2,000, 10-digit words plus 


mem 


sign. Average access time is 1.8 
millisee 
About 


Vices are 


1500 magnetic core de- 


used. The computer also 


contains about 9,000 germanium 


diodes, 15 electron tubes and several 
transistors 


Input and output for the com 


puter can be from punched paper 


tape, typewriter or a remote line. 


A significant feature of the com- 


138 


puter is that it is designed to op- 
time. This 
that it is to be 


connection 


erate in real may 


indicate used in 


with an aircraft warn- 
ing system, 

The computer occupies one 6 by 
1.5-ft 
cooled, Control is accomplished from 
a 4.5 by 6 by 3-ft désk-like console 
The kva of 


power. The entire computer instal- 


6 by cabinet which is air 


computer requires 5 


lation is shown in a photograph. 


Computing Circuitry 


Basically the computer is a 
two-address, decimal-serial, binary- 
parallel machine. It operates at a 
660 ke. 


The clock utilizes electron-tube cir 


master clock frequency of 
cuits and is of the two-phase type. 
Output is a square wave 

Diode 
the computer. 


logic is used throughout 
one basic 
both AND 


How a circuit func- 


There Is 
diode configuration for 
and OR circuits. 
tions depends upon the master clock 
phase fed to it. The computer pro- 
vides seven transfer functions, four 
arithmetic functions, seven logical 
functions 


and output instructions. 


Computer operation is in three 


basic modes. The machine can run 


continuously It can be made t 
instruction, dis 
lights 
print it out if the operator desires. 
This 


for debugging problem 


stop before each 


play the instruction i and 
mode of operation is useful 
The com- 
puter can also be made to stop be- 
fore each branching instruction to 


provide a type of manual operation. 


Magnetic Amplifiers 


is achieved by 
After each logical 
amplified. 


Power gain mag- 
netic amplifiers. 
operation, the 
The 


diodes 


pulse is 
arrangement is amplifier 
amplifier. 

As illustrated in Fig. 1A, the am- 
The 


acts as 


plifiers are of the serial type 
electron-tube master clock 
the power Input 
the control winding 
allow the 


pulse to pass to the load. 


source pulses In 
saturate the 
core clock 


and mastel 


The amplifiers and other circuits 
are packaged in 600 plug-in units 
mounted on printed-wiring panels. 


Two photographs show — several 


plug-in pacakages arranged in the 
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FIG. | 


UMMARY 


Basic magnetic circuit is serial amplifier (A) which is used in complementing (B) and noncomplementing (C) amplifiers 


Electron tubes work compatibly with transistors and mag- 


netic amplifiers in high-speed computer which ties into remote line for real- 


time operation. Tape-wound cores on stainless-steel bobbins overcome fre- 


quency limitation of magnetic devices. Computer has 660-ke clock frequency 


Magnetic Amplifiers 


computer and one of the packages 
Two magnetic amplifiers with cases 


open are hown at the bottom of 


this photograph. There are 17 basi 
circuit types ised in the computer 


Both 


and noncomplementing, Fig. 10C, 


complementing, Fig 1B, 


magnetic amplifiers are 
The e 
polarity of 


Double 


employed 
difference is in the 
the o 


ential 
itput vinding 


ised 


powell amplifier are 
to some extent in the computer a 
are special amplifiers to drive the 
buffer 


component 


output Mex hanical computer 
controlled by elec- 


tromechanic: relays 


Rack of printed circuit modules typifies 
internal appearance of computer 
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which are 


controlled by magnetic amplifiers. 


Three registers used in the arith 
mettle 


A, L and X 


recire 


ection of the computer—the 
reyister consist of 
mayneth 
14-bit 


26-bit 


ulating trings of 


amplifiers, There is also a 
input buffer 
buffer shift 


the output 


and a 
vn h 


when the 


reyistet 


register feeds 
line compute! 
in real-time operations 

utilize 


magnetic amplifier 


tap cores wound on stainless- 

bobbin 
Magnetic 
this 


tioned satisfactorily 


amplifiers of the type 


? 


ised in computer have fun 


In pulse opera 


a 


| 


Circuit cards hold magnetic elements in 
pill boxes at left and right 


tions at 


information rates up to 
2.5 me 

The magnetic drum that provides 
the storage function in the com 
aluminum 


vith nickel-chrome alloy. It 


puter is made _ from 
plated 
and 3 in. long 


Is) In. in diameter 


The drum is 
tight helium-filled 


te pre vent corrosion 


It {pins 


at 16,500 rpm 
mounted in 


ava 


housing 
Drum Memories 


The drum has 200 word bands 
each with five tracks. Words are 
erially There is a 
band of five tracks 
track sprocket channel 


channel 


read timing 


and a single 
The timing 
produce ynchronizing 
pul es to control the master clock 
frequene y 

A rapid-access memory of 400 
ided on the 


time is 450 


words capacity is prov 


drum. Access micro 
seconds 
Rapid access is achieved by using 


heads fot 
track of the rapid-access port 


four read-write 


the drum. The heads are 


90 dey t 


apa! around the 


periphery J.M.( 





GEAR GAGE CONTROLS 
AUTOMATIC HOBBER 


UMMARY 


Probes 


attached to cores of 


linear 


variable-differential 


transformers measure pitch diameter and root fillet of automobile transmis- 


sion geors, to generate signals for log 


ce and control memory circuits that 


automatically adjust depth setting of hobbing cutter or shift cutter laterally 


to replace dull cutting surface 


HE ELECTRONICawL Y-CON- 
eee ED hobbing machine in- 
stallation at Plymouth’s automobile 
transmission plant 


six- 
machines, 


involves 
spindle year-cutting 
each of which has six essentially 


independent hobbing cutters 


mounted on a 
Keach 


pleted gear as it 


rotating platform. 


spindle discharges a com- 
¥ 

passes a common 

point. A 


unit measures and sorts the gears 


discharge single control 


from all six spindles, controlling 
the spindles individually by means 
of six sets of control circuits. 
Other 
tron 


this elec- 


made on 


installations of 


control have been 
single-spindle hobbers. For simplic- 


ity, the will be 


typical 


control equipment 
described in terms of a 


single-spindle installation. 
Inspection Requirements 
Kach 
spec ted as 
This 
ment of 


year is automatically in- 


it comes from the hobber 


inspection includes 


measure- 


pitch diameter and root 
fillet build-up, the latter being in- 
dicative of the extent of hob wear. 
Gears are sorted physically as be- 
ing acceptable or unacceptable, and 
appropriate control signals are 
supplied 
These 


demand 


to the hobbing machine. 


control include 


for adjustments to correct 


signals 
pitch-diameter errors observed in 
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the gears, shift the hobbing cutter 
laterally as a means of replacing 
dull cutting surfaces and shut 
down the hobbing machine when 
attempts to adjust it prove un- 
uccessful. 

In the interests of good hobbing- 
machine control, measurements on 
the gears employ two sets of 
tolerances for each gear character- 
One set of 
symmetrical about the 
nominal dimensions, is used princi- 
the 


sorting of the 


istic of interest. 


tolerances, 
pally as basis for physical 
gears. A 
et of tolerances, also symmetrical, 
provides the 


narrowel 


basis for controlling 


the hobbing machine to limits that 


are somewhat smaller than the 


allowable manufacturing tolerances 


on the gears. 
ets of 


By use of these two 
tolerances, production of 
years exceeding the manufacturing 
kept to an 


tolerances is absolute 


minimum 


Control Requirements 


Control of the hobbing machine, 
both pitch diameter 
and automatic hob 
shift, is in fixed increments. 
Consequently, the electronic 
trol equipment is required only to 
operate the appropriate set of relay 
contacts 


as regards 


adjustment 


con- 


in order to energize the 


adjustment mechanisms that are 


FIG. 1—How probes measure gear teeth 


an integral part of the hobbing 
machine, 

Although the control equipment 
is capable of detecting minute dif- 
dimensions, 


in the hobbing 


ferences in gear 


random variations 


machine can result in 


individual gears that do not truly 


output 


represent the need for hobbing 


machine adjustment. Consequently, 
control 


the hobbing machine 


signals are based on trends rather 


than on individual gears. 


In the case of pitch diameter 
three successive years 
fall the narrow 


tolerance limits before the control 


errors, 
must outside 


equipment calls for readjustment 
of the 


case of apparent hob wear, a hob 


hobbing machine. In the 
shift signal results each time two 
fillet 
build-up in excess of the narrow 
limits. If 


successive gears show root 


a single small 


tolerance 
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By RAYMOND C. MILES 


jirborne Instruments Lab t ] 
Mineola, X ork 


THE FRONT COVER—Method of mount 
ing gear gage at output position of six 
spindle Lees-Bradner rotary hobber for 
automotive transmission gears. Man at 
left points to position of one of gaging 
probes in chute down which gears slide 


shift does not correct the 
fillet build-up, additional shifts are 


made after each pair of gears with 


root 


excessive build-up 
After 
chine 


calling for hobbing ma- 


readjustment, the control 
equipment continues to count suc- 
gears with the 
If the count 

least 
within the narrow tolerance limits, 
it is that the 


machine requires human attention. 


cessive same type 


of error. reaches ten, 


without at one gear falling 


assumed hobbing 
The control equipment then opens 
that 
from the hobber. 


a pair of contacts removes 


operat ing power 


FIG, 2 
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+ 


Gears are automatically fed to 


stations at 


vhich pitch 
fillet 


two gaging 


diameter and root build-up 


After 


station, 


are measured succe ively, 
leaving the second gaging 
the gear exits through one of three 


sorting chutes 


depending on actual 


gear dimensions as compared to 


the production tolerance limits 

enlarged cross 
tooth 
illustrating how the gaging probes 


with the 


Figure 1 shows 


sections of gear spaces, 


make physical contact 
gear. The conical measuring probe 
pitch 


hypothetical 


contacts the gear at the 


circle, which is 


wor 


wiDE TOL ERAmCE 


e00T FuLel 


WAPROW TOLERANCE 


Probes act on linear variable differential transformers of control system 


rcle approximately midway be- 


tween the root and crown of the 
gear teeth; its 
pitch 


irlations 


diameter 1 the 
Any 
pitch 


diameter of the wear 
from nominal 


diameter are apparent as displace 
ment of the measuring probe along 
the radius of the gear 

rhe 


Veal Is 


method used to detect hob 
illustrated in Fig. 1 


‘he solid lines show the shape of 


also 


the gear tooth space and the posi 


tion of the cylindrical measuring 
probe when the gear has been cut 


When the hob 
effects are 


with a sharp hob. 


egins to wear, the 


evident as growth of the _ root 


fillet of the gears. The broken lines 


illustrate such growth, and show 
the resulting displacement of the 
ot-fillet measuring probe 
The mechanical 
ontrol equipment 
¢ 


of cam-operated 


portion of the 
includes a set 
that 
provide the sequencing 
timing signals for the elec 
tronic circuits. 


switches 
necessary 


and 


Gaging Heads 


The electronic measuring system 
is shown in Fig. 2. The gaging 
transducers are a of linear 
variable differential transformers, 
one each for the pitch 
and root fillet measurements 

Each differential 


pair 


diameter 


transformer 
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<< 


AN 


PHASE DETECTOR 


FIG. 3—-Measuring circuit and two tolerance flip-flops. 


consists of a single primary winding 
and a pair of secondaries connected 
symmetrically 

primary. A 
mechani- 


and 
the 
magnetic 


in opposition 
disposed about 
movable core, 
cally connected to the gaging probe, 
varies the 


coupling between the 


primary and the two secondaries. 
Thus, when the primary is excited, 
the net from the 


two secondaries is proportional to 


output voltage 


the distance between the actual 
core position and its null position. 
The 


is a 


phase of the output voltage 


function of the direction of 

null, The 
result is a null-type measuring sys- 
tem with excellent linearity, good 
sensitivity and freedom from mov- 
with the resulting 
wear. Typical units 
the order of 
a millivolt per 0.001 inch per volt 
excitation, 


core movement from 


ing contacts 
tendency to 


have sensitivities of 


Measuring Circuits 


The 
formers 


two differential 
are driven by a 
Their outputs 
plied, through relay 
trolled by the 
common 


trans- 
common 
oscillator. are ap- 
contacts con- 
timing unit, to a 
amplifier and 
detector as shown in Fig. 3, 
switching functions 
omitted from this 


simplicity. 


phase 
Relay 
have been 


schematic for 
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LINEAR 
VARIABLE DIFFERENTIAL 
TRANSFORMER 

,. + 


3.98 ' 
WI POV 
‘ , 


> 
< 
2 
: 


1 


¢ ayy 


The 
stabilized type, supplying 2,000-cps 
the dif- 


oscillator is a_ bridge 


drive at about 3 volts to 


SENSE FLIP-FLOP 


+ 


TOLERANCE 
FLIP-FLOP 


Other four tolerance flip-flops and other two sense flip-flops are identical 


ferential 
The 


circuits are conventional, including 


transformer primaries. 


amplifier and phase-detector 


Sensing unit and sorting chutes of gear gage. Cables make interconnections with remotely 
located electronic control panel. Gear is in position for checking root fillet build-up. The 
three output chutes, for ACCEPTABLE, UNSALVAGEABLE and SALVAGEABLE gears, 


are at lower left 


July, 1956 — ELECTRONICS 





the 
amplifier 
this 


use of negative feedback in the 
T he of 


abilize opera- 


primary 
Is to st 
Suit h 


Variat 


purpose 
feedback 


tion against factors as power 


supply and tube char- 


ions 
acteristh changes. 


Although ge 


bing-machine 


hob- 


operations 


ar-sorting and 


control 
are both of an incremental nat 


the 


ire, 


measuring cireult on 


The 


antage obtained from 


ope rate 


analogy DASIS reasons in 
clude the ad\v 
of t differential 
which ally 


the ease with 


an 


ne transtorm- 


analog de- 


use 


ers, are bask 


vices, and which 


adjustable tolerances Cal he ob- 


tained in an analog tem as com 


pared to a digital systen 
The Convel 
digital 


takes 


( oupled 


sion from analogy to 


measurement information 


place in a set of six direct 
tne 
‘tect The 


driven 


flip-flops 


amplifier and phase de 


flip-flops 
amplifier, while 


| 
ail 


tolerance 


four 


are 


phase de In all 


witching employed 
the particular flip-flop 


r to the vear charac 


rri¢ 
tip 


measures 


tolerance 
are the 
The fe 


include a ensiti 


olerance 
ontrol 
andths 
facili- 


julpment 


calibrated directly it 


+ 


iIncn olerance 


of an 
istment of the 


inexperience ado 
Logic Circuits 


Pitch d 
measurement 
tially, but 


lameter and root fillet 


are made sequen- 


4 


logical decisions a 0 


gear sorting and hobber control 


must be based on both meas 


ure- 


ments Consequently) the three 


logic relays associated pitch 
nclude 


Lock 
pit h 


diameter measurement 


electrical locking circuit up 


Is automatk the time 


sured; inlocking is 
the t 
at ie na of 


Ve le 


diameter mea 
and 
the 


control 


controlled by 
take 


operating ( 


Iming i! 


place 


equipment 
With the 


tolerance and sense flip-flops 


aid the wide 
years 


they fall 


toler- 


are physically rejected if 


outside the manufact 


iriny 
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ted 


seyregated 


ance limits. Reje years are 


further either 


as 
alvageable or unsalvageable A 
that 


llamete} 


one has 


pite n 


salvageable 
left 


root fillet apoove I 


year 
been with 
and/o1 
tolerance limits 


that 


ing 
nas 


able ve; Is one peen 
vith 


facturing 


pitch diameter below manu 


tolerance limit; there Is 


significance to a whose 


fillet 


ne pear 


root b tild up | exce sively 
small 

of 
requirements 
If the 


taking a ¢l 


From the standpoint hobbing 
machine control, logic 
are somewhat more complex 
hobbing machine 
that is 
hallow, 
pitch 
of the 


is indicated. I 


eithe too deep 0 
| have incor 


the years Vil 


rect diameter and readju 


ment hob in-out mechanism 


nfortunately, ich a 


condition also has 


ymptom 


ome 
correct adju 
mecnanl 
ide ol! 
fillet 


fillet 


effect 


diamet 


Classification of Gears 


‘ long j 
ne logic eilrcul 


Clon 
classify 


equently, 
each gear according to the 


‘ ’ 


magnitude and ense or 1 


potn 
Thi 


the 


diagram 


values of 
fillet 


ification takes place in 


ture from nominal 


pitch diameter and root 


cla 
I indicated DY tne 


1. The ori 


fication 


yin at the center 


diagram co! 


both 
fillet 
from the origin 
fillet, 


from 


responds to nominal value of 


pitch diameter and_ root 


Verti 


represents 


al departure 


an error in root 


while horizontal departure 


the 


pitch diameter. 


origin represents an error In 


fall within 
of 


the res 


Normally, all geai 
the first third 


diagram 


or quadrant tne 


Because ilting 
pitch diameter and root fillet errors 
of 


adjustment 


magnitude, 
of 
mechanism 


are equal an 


in the hobbing ma- 


chine in-out places 


line at approximately 


the 


gears on a 


15 degrees t axes of Fig. 4 


error 


Electronic control cabinet. Hinged chassis 
at center drops forward to expose relays 
at rear 
of 


Main power supply is at bottom 
cabinet 


Interior of one of gaging heads. Probe is 
shaft 


goes up to 


mounted on bottom, 


linear variable differ 


projecting at 
which 
ential transformer mounted in plastic 
block supported by cantilever spring ar 
rangement. Large knurled screw is zero 


adjustment for block 


thi 
magnitude 


Dist 15-deyree 


of 
from 


ance along 

the 
direction 

the 


depe nds on 


while 


origin depends on 


error, 


error 
In the case of 
atfected 


hob wear, the 


tnan 
will 


Ypics 


fillet 1 more 


diameter, and fa 
that 


from 


pit n 


year 


line may be t 
the 
Deviation from the origin is 
the first 


never 


on a 


‘0 deyrees vertical ax 


toward quadrant for 


wear, toward the 
quadrant 
The wide and 


both pitch 


narrow 


on diameter and ro 


root 


the 


' 


line 
the 
the 
sense of the 


| 


always 
hob 


thir 


i 


tolerances 





FIG. 4—-Classification diagram showing 
method of classifying hobbing-machine 
errors according to observed defecis 


fillet are employed, in the logic 
circuits, to divide the complete area 
of the classification diagram into 
25 subareas. With proper adjust- 
ments of the tolerance controls in 
the flip-flop circuits, each of these 
25 areas corresponds to one of the 
following four conditions: (1) 
OK—-gear within both sets of 
narrow tolerance limits so no hob- 
bing machine adjustment is re 
quired; (2) HOB IN—pitch diam- 
eter (and perhaps root fillet) 
oversize, requiring hob-in adjust- 
ment; (8) HOB OUT 
eter 


pitch diam- 

requiring hob-out 
(4) SHIFT—root 
fillet oversize, requiring hob shift. 

In certain areas of the diagram, 
the relation the observed 
errors in the gears and the needed 
hobbing machine adjustment may 
not be immediately obvious. In 
some cases, the reason lies in the 
possibility of simultaneous errors 
in both in-out adjustment and hob 
wear; here the necessary adjust- 
ments will be made successively 
during the course of production 
and measurement of several gears. 
As the effect of each adjustment 
becomes apparent on the next gears 
hobbed, classification of gears will 
proceed from one area of the 
diagram to another, until finally 
gears are produced that fall within 
one of the OK areas. 

The second and fourth quadrants 
of the classification diagram are 
of little or no practical importance. 
Consequently, some of the classifi- 
cations in these quadrants 
established as much from 


undersize, 
adjustment; 


between 


are 
the 
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and 
the 


standpoint of convenience 
from 


standpoint of control logic. 


circuit simplicity as 


Control Memory . Circuits 


There are two reasons for using 
rather 
than controlling the hobbing ma- 


control memory circuits 
chine directly from the logic cir- 
First, the memory 
permit the 
machine observed 
the than 
supplying control signals based on 
single gear. 
Second, some sort of control signal 
memory is the 
hobbing machine is capable of ac- 
cepting adjustment signals only 
during a specific portion of its 
cycle. Thus, the logic information 
must be stored in manner 
at least until the hobber is capable 
of responding to a demand for 
adjustment. The control memory 
thus perform the dual 
function of determining trends and 
storing control signals until they 
can be transmitted to the hobber. 

The control memory circuits in- 
volve principally a set of three 
Each of these 
relays has 10 positions in addition 


cuits. control 


circuits controlling 
from 


years, 


hobbing 
trends in rather 
measurement of a 


required because 


some 


circuits 


stepping relays. 
to a zero position, and each relay 
corresponds to one of the three 
possible hobbing machine adjust- 
ments, namely hob in, hob out and 
shift. 

At the time each gear is being 
measured for root fillet build-up, 
the timing unit supplies a register 
pulse to the logic circuits. Depend- 
ing on the positions of the six 
flip-flop relays, this register pulse 
then appears on one of four buses 
to the control memory circuits. 

The HOB IN, HOB OUT, and SHIFT 
buses each operate one of the three 
stepping relays, causing the relay 
to advance one step each time a 
signal appears on _ the 
associated bus. A signal on the OK 
bus, on the other hand, resets all 
three stepping relays to their zero 
positions. Further, each time one 
of the stepping relays steps for- 
ward, it automatically resets, to 
the position, either of the 
other two relays that may have 
previously advanced off zero. 
Consequently, each stepping relay 
counts only the successive gears 
showing the need of the related 


register 


zero 


hobbing machine adjustment 

Each time the hobbing-machine 
cycle reaches a point such that it 
signal, 
an interrogating signal is supplied 


can accept an adjustment 
from the hobbing machine to the 
stepping-relay contacts. If either 
the HOB IN or HOB OUT stepping 
relay has counted three successive 
the SHIFT has 


SUCCeSS1Ve 


gears, or if relay 
counted 
the 
through the stepping relay contacts 
to an 


two gears, 


interrogating signal 


passes 


associated power relay. 
Operation of the power relay then 
the desired adjustment 
signal to the hobbing machine. 

If one of the 


successive 


supplies 


relays 
the 
interrogating operates a 
shut-down This 
moves operating power from the 
hobber and 
manually reset. 


stepping 


counts ten gears, 
pulse 
relay. relay re- 


locks up until it is 


Other Features 


The timing unit with its six cam- 
operated switches is a separate sub- 
assembly, chain-driven from the 
main camshaft of the mechanical 
handling For 
setting up the timing relationships, 


apparatus ease in 
the six switch cams are on separate 
splined sections of the timing-unit 
camshaft. 

Of the six switches, two accom- 
plish the transfer of the amplifier- 
phase detector between pitch di- 
ameter and fillet measuring 
functions, provide register 
signals to actuate the sorting gate 


root 
two 


solenoids and the control memory 
relays through the logic 
and two reset the locking circuits 
of the sorting the 


circuits 
solenoids and 
logic relays. 

In addition, 
switches that response 
to the actual presence of a gear in 
the mechanical handling portion of 
the equipment. These prevent false 
actuation of the control memory 
circuits during operating cycles in 
which no actually being 
measured. 

Indicator lights give the hobbing 
machine operator a visual indica- 
tion of the classification of 
gear as it is inspected. 


there 
operate in 


are two 


gear is 


each 
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Hearing-aid battery powers encapsulated Photoconductive devices. One at far left Hole in case admits light to photocell. 
telemeter unit was selected Plastic section isolates nose-cap antenna 


Transistors Telemeter 


Small Missiles 


BY CECIL M. KORTMAN 


Pacifie Dir 
Hendta Aviatto ( 
th Hollywood, ¢ 


ym 


UMMARY Germanium photocell used with three-transistor f-m/f-m 
telemeter counts revolutions of two-inch diameter missile in flight. Other 
channels measure acceleration and pressure conventionally. Point-con- 


tact transistor furnishes vhf carrier 


SE OF TRANSISTORS has made sary to maintain a relatively uni i shown in Fig. 1A Variable 
U possible more complete instru form radio-frequency field inten capacitor C, permits a small fre 
mentation of small projectiles and sity. This required that the spin quency adjustment without ap 
rockets than heretofore. In the information be placed on a third  preciably affecting the output cou 
past practically the only informa subcarrier channel of an f-m/f-m_ pling. The composite subcarrier 
tion that could be obtained from system output is applied in the base circuit 
a small missile was its rate of spin A 2-inch diameter test vehicle to frequency-modulate the carrier 

This was obtained by a spin containing the complete system | B 

sonde, a simple radio-frequency shown in the photograph at the left Instrumentation 
transmitter driving a loop antenna above. The hearing-aid battery will Depending upon the individual 
with the plane of the loop passing operate the system satisfactorily transistors, output power of the 
through the longitudinal axis of the for at least fifteen minutes and in order of 1 to 5 milliwatts can be 
missile. A receiving station located some cases has run for more than obtained into a _ resistance load 
to one side of the flight path of the two hours, with reduced power out- Working into the nose-cap antenna, 
missile received a signal of vary- put. The plastic section isolates the it is possible to transmit a usable 
ing intensity as the missile spun nose-cap antenna signal for a distance of several hun 
about its axis. Two maximums and dred feet 


Radio-Frequency Link 


two minimums occurred for each Most of the instrumentation con- 
rotation. The radio-frequency link oper- sists of straightforward applica 

In the system to be described, ates in the 44 to 50-mc region. The tions of telemetry and transistor 
continuous monitoring of a pres- transmitter employs a 2N33 point- practices. The pressure and «a 
sure and an acceleration on two contact transistor with the parallel celeration pickups are standard 
subcarrier channels made it neces resonant circuit in the base lead, variable reluctance types, of mini 
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FIG. 1—Point-contact 
oscillator (B) 


transistor r-f 


The 


are’ of 


sub- 
the 
type, using junction tran- 
with a 


mum size and weight 


carrier oscillators 
Hartley 
sistors, variable reluctance 
pickup in the tuned circuit so that 
changes in the input stimulus are 
converted to changes in subcarrier 

Although the 
Fig. 1B is for the spin 
the 


other 


frequency. circuit 
shown in 
essentially 


the 


counter, it Is same 


as those used for subs 
channels 

the 
measurements, 
photocell and C,, the 


pacitor, are removed from the cir- 


earrie! 
Kor 


tion 


and accelera- 
the IN189 


series Ca- 


cuit, The variable reluctance pick- 
for the TZA-1 
1B. Capacitor C 
is adjusted to give the desired fre- 


ups are substituted 


cvil shown in Fig 


quency of oscillation 


Spin Counter 


The 
sented an 


pin-counting device pre- 

especially 
The 
for a device capable of sensing spin 
rates of 


interesting 
problem requirements were 
revolutions 
per second, of modulating an audio- 
frequency 


hundreds of 
oscillator in accordance 
telemetry practices, 
*7.5-percent bandwidth, and a de- 
vice compatible the weight, 
space and power-supply limitations 
of the small missile. These limita- 
tions eliminated mechanical devices 


with f-m 


with 


such as angular accelerometers. 
However, some of the larger mis- 
sles, electron-tube 


employing cir- 


cuits for instrumentation, have 
used a standard photocell to sense 
the variation in light intensity as 
it faced a light source, such as the 
sun, or was shielded from the light 
by the body of the missile. These 
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oscillator (A) 


and light-modulated subcarrier 


variations occur with each rotation 
of the 


determine the spin 


missile and may be used to 


rate. Because 
of the size and weight limitations 
of the small this 
peared to be the most feasible ap- 
the 


projectile, ap- 


proach for all-transistor sys- 


tem 


Photo Devices 

The 
some of the photosensitive device 
The finally se 
lected is at the far left and consists 


center photograph shows 


investigated. one 
of a bar of germanium having leads 
attached 
lated in 


to each end and encapsu- 


transparent plastic. Es- 
sentially, this is a variable resistor 
the 


dependent 


with instantaneous resistance 


upon incident light in- 
tensity and temperature. 

In the spin-counting application 
the 


a uniformly 


temperature will be, at most, 


varying quantity, so 


any cyclic variations will be en 


tirely due to changes in light in- 


tensity. seing a resistance ele- 


ment, the device operates as effec- 
tively in a-c circuits as in d-c, and 
such as 


introduces no distortion 


might be caused by clipping in a 


Table I—Test Data for Small- 
Missile Telemeter 


Subcarrier 
Frequency 
in cps 
11,153 
11,030 
10,214 
9 BOO 


Lighting 
Conditions 


Dark 

Deep shade 
Missile shadow 
Bright sun 


10.5-ke 
band 
limit 


band 7.5 percent; upper 
limit 11,288 cps; lower band 
9,712 cps 


photodiode or phototransistor. 

In Fig. 1B the photocell is placed 
in series with a capacitor across the 
coil tap of the Hartley 
The 


a frequency change in the oscilla- 


oscillator. 


variation in resistance causes 


tor. The series capacitor is chosen 
30 that the difference between total 
darkness and bright sunlight will 
the oscillator from the 
ipper band limit to the lower band 
limit, 


deviate 
based upon 
This 
lation produces considerable a-m as 
but 
tionable in this application 


$ 7.5-percent 


bandwidth method of modu- 


well as f-m, this is not 


objec - 


Performance 


The radio-frequency transmitter, 
although operating out of the regu- 
larly assigned telemetering bands, 
performed much like the standard 
transmitters except for the reduced 
power output. Deviations of +30 
to 50 ke 


were easily obtained 


channe!] 
With suitable 
line-of 


per subcarrier 


receiving equipment, sight 
transmission was possible for di 

tance approaching one mile. How 
ever, any obstructions In the tran 
mission path will reduce the operat 
ing distance. 


The 


measuring channels were complete! 


pressure and acceleratio! 


analogous to the electron-tube cit 
cuits. In fact, the pickups were first 
calibrated using a standard electro 
test the call 
the 


Agreement 


tube fixture Chen 


brations were checked using 
oscillators 
the 


urement over the complete range of 


transistor 


was within accuracy of mea 


input stimulus, 

Although absolute light intensity 
was of no concern in this applica 
tion, Fig. 2A shows the sensitivity 
that 
of conditions. 


can be obtained under one set 


Sensitivity 


It is possible to adjust the sensi 
tivity over a wide range by chang 
ing the capacitance in series with 
the photocell. Figure 2B shows the 
variations that can be obtained. To 
check the oscillator linearity and to 
provide a means of determining the 
effective a-c resistance of the photo- 
decade resistor substi- 


the INI189 
Figure 2C 


cell, a 
tuted for 
Fig. 1B is a plot of 


frequency against decade resistance 


Was 


shown in 


value for three different values of 
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quency was fed tly to a tele- buted to intrinsic conduction as the 


ihe 


metering discriminator which con- thermal energy becomes sufficient 


Capacitance increases 


frequency variation increases, as verted frequency changes into’ to create more hole-electron pair 


does the noniinearit A capaci- hi su ‘level. The output of and thus decrease the effective re 
tance of 0.0051 yf appears  § h *was monitored on _ sistance However, the 
reasonable compromi ‘ scilloscope. The chopper labeled bright does not ex! 
and lineari tet frequency was found to be nearly _ trend. 
ing | ron. 2a 1 3 I ] lat 850 cps, and the peak to peak out- This indicates that the | 
9.0051 uf in series itn » photo put ol the discriminator was ergy effectively saturates the ge 
conductor gives a freq shift roughly half the change obtained manium so that the relatively smal! 
from o, ps for between steady conditions of light increase in thermal energy has little 
change 1 light inten \ ro off and light on This proved that effect. For the spin-countet! appli a 
to 100 foot-candles the device w apable of respond tion, the results shown in Fig. 2D 


2C, this change in fre ing at rates fi in 3 0 ie are acceptable since the frequen 


‘ 


found to correspond to requirements hift with light intensity remains 


ve in resistance from 3.300 lo determine the effect ol large over the complete tempera 


to 2,000 ohms. In the circuit shown perature, the photocell circuit was ire range 

in Fig , It was necessary to re placed in an oven with a 100-watt The trend of the curve Ss sucn 

duce ensitivity by reducing lamp. The lamp power was supplied that, if the circuit is adjusted to 

the seri capacitance to 0.0039 pf through a variable transformer so keep the frequency within band lim 
made the frequency \ that intermediate light levels could its at room temperature, it will re 

riatior more linear with resis be obtained. Figure 2D shows the main within limits over the con 

chanye, a hown by Fig. 2C. variations of frequency for tem plete range even though there is a 


‘tween 10 and 52 C decrease in sensitivity at the highet 


perature be 


Frequency Response for three light intensitic temperature 


the frequene | 4e For the curves labeled dark and ; 
tocell, a irrel medium, the frequen remain Operating Data 
as used a lis nearly constant to around roon ‘ollowing these tests the circuit 


‘ OO-wat ‘ ‘ t t " t bevin to de 
al i é acure, l il ( pa kaved in the 2.inch diamete! 


ubcarrie! pu .- i rapidly mat > attri vehicle The photoes 


inted 


hicle 
r, Table 
Variation ol 
je operating condition 

he dark and bright in Trequenctl 
lie within the 7.5-percent band 
vidth of the 10.5-ke channel Che 
full bandwidth was utilized sines 
drift or distortion of the peaks at 
either end would not effect 
count 

The important information 
that the frequency shift obtains 
by rotating the misaile 140 deyres 
from having the bright sun shining 
directly onto the photocell is nea 
100 cps, or roughly 25 percent o 
bandwidth Thi is more 
enough information to give 
record of each rotation of 

ile in flight 
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REDUCING NOISE in 


UMMARY 


plished by exchanging excess bandwidth for improved signal-to-noise ratio. 


Part V 


Transmitting information through noise can be accom- 


@Pulse-code modulation does this efficiently and permits regenerating pulses 


that have become distorted. Error detecting and correcting codes offer addi- 


tional advantages 


By W. R. BENNETT 


Hell Telephone Laboratories, In 
Murray Hill ew Jersey 


RACTICAL communications sys- 
tems must prevent noise from 
essential informa 


There may 


disturbing the 
tion to be transmitted. 
be considerable variation as to what 
is essential depending on the type 
of message and the needs of the 
user 

At one extreme, there is a luxury 
zone in which cost is no deterrent. 
At the other, there are situations 
in which it is difficult to provide 
even meager message service. 

An example of the first case is 
the high-fidelity 
Since the objective is personal satis 


music system. 
faction, not measurable in dollars 


and cents, low-noise components 
should be 


should be 


used and signal 
high 
negligible the effect of any 
other than that inherently present 


in the source. To cheapen the sys- 


power 
enough to make 


noise 


tem by allowing even a small noise 
defect would make the hobby frus- 
trating rather than rewarding. 

An example of the other extreme 
involves providing communications 
when the only available medium is 
so noisy and _ interference-ridden 
that great skill and luck are needed 
to get information through. Here 
it is imperative to strip the message 
to its barest essentials. 

Overriding noise by high-level 
signal power is the straightforward 
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luxury approach to communication 


over a noisy channel. If the noise 


level is unduly high, the cost may 


be prohibitive. If part of the noise 
is interference from other channels, 
the method may fail because inter 
channel interference is a mutual 
problem for all channels. 

If one transmitter is operated at 
higher inter- 


power to overcome 


ference, more interference is pro- 


This 


calls for more transmitted power in 


duced in the other channels. 
the other channels and more inter 
ference in the first. 

A similar argument applies in a 
noise situation caused by fluctua- 
tions in signal level in beyond-the 
horizon transmission and by mode- 
transfer echoes in waveguide, Noise 
and in- 


is proportional to signal 


crease in signal power increases 


noise power in the same ratio 


Frequency-Modulation 


A more subtle approach uses ex- 
bandwidth to augment the 
when 


The 


cess 
extra 
first 


signal-to-noise ratio 


bandwidth is available. 


OTHER ARTICLES IN THIS 
SERIES 


Characteristics and Origins of 
Noise p 154, March 1956 


Equipment for Generating 

Noise p 134, April 1956 
Techniques for Measuring 

Noise p 162, May 1956 
Designing Low-Noise 

Equipment p 154, June 1956 


FIG. 1—-Exchange of excess bandwidth 
for improved signal-to-noise ratio with fre 
quency modulation 

vith 


this method 


frequency modulation 


success of 

The signal magnitudes are con 
verted at the transmitter into pro 
portional variations in carrier fre- 
amplitude, If 


quency at constant 


these variations in frequency are 
large, the frequency perturbations 
of the carrier caused by noise be- 
come negligibly small provided the 
ratio of mean carrier power to 
mean total power in the r-f band is 
above a modest threshold value 

To make room for the wide fre 
quency swing, the recommended 
spacing of mean carrier frequencies 
is 200 ke instead of the 10 ke al- 
lotted in a-m The 
ratio of rms signal to rms noise in 
the detected f-m output varies di- 
rectly with the rms frequency swing 
imparted by the signal up to a point 
where the mean total noise power 
in the widened r-f band 
comparable with the mean carrier 


power. 


broadcasting. 


becomes 


Figure 1 shows how f-m systems 
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Communications Systems 


andwidth for signai-to 
The r-f 


ideband width plus the 


noise ratle bandwidth is 
the double 
peak-to-peak frequency swing. The 
is constant and above 
improvement threshold for 
width Noise power is uniformly 
distributed throughout the r-f band 
The test 


out and the 


carrier power 


all band 


signal is tre same through 
reference condition that 
in which frequency deviation equals 


nasepand widtt 


Pulse-Code Modulation 


moduli } not the 
most efficient langing 
bandwidth for sign: ioise ratio 
The ultimate reached by 
modulation Instead of 


direct proportionality of rm 


bargain 
pulse code 
ignal- 


+ 


to-noise rath vitl 


bandwidth, pem 


gives an exponentially increasing 


improvement with bandwidth 


The 


lea 


Cpepeae pepe) 
QOOO000) 
HO00010 
OO000011 


HOOO LOO 


rate 


; 


equal to seven times the sam 


pling rate. The bandwidth is propor 
tional to the pulse rate 

Figure 2 illustrates the exchange 
of bandwidth for 


ratio in 


ignal-to-noise 
binary 
The 

the ratio of 
load test 


pulse-code modula 


tion ratio is 


signal-to-noise 


mean power in a full 


tone to quantizing 
band 


enough to 


mean 


noise power in the signal 


Carrier power is large 


make transmission 


hle 


Sampling rate is 2.5 time 


errors negligi- 


ignal 


bandwidth which increases the sig 


nal-to-noise ratio 1 db 


over the 
The ref 
one pulse a 


tole rable 


minimum sampling rate 


erence bandwidth for 
ample depends on the 
ymbol inter 


Ideally it can be 


margins against inte 


ference made 


bandwidth but i 


equal to signal 


] 


usually more to ease transmi 


410n 
requirement 


In pem, the 


cle! 
noise 
ion rare 
coded to repre 
quantized 


noise 


Pulse Regeneration 
Pulse-code modulation 
that the 


regenerated in both magnituc 


A pul t 


advantage pul é Cr 


train which ha 


Pulse-code modulation provides 


improvement 


FIG. 2 


exponential signal-to-noise 
with bandwidth 


FIG. 3—-Pulse-code modulation sequence 
before (above) and after (below) regen 


eration 


nol and interterence 


xKamined at 


equally spaced 
and a determination made 
whether or not ap ilse is pre 
is ye a clean 
timed pulse can be sent on 


xt repeater; if the 


answel 
blank can be sent 
and o itput 
e re peatel 


LOOTLI Phe 


accompanied by 


ience | 
interter 


‘ ; p 


distortion yonsynchro 
produce tne 


There | 


interference 
blurred trace a phase re 


~% 
versal pnetweer! 


mall rip 


rCCG I puise reyeneration 


there accumulation of 


error in iain of repeaters pro 
ded the effect ot noise, distortion 
nd interference in any one link are 


ifficiently smal] 





0 i p 
from being mistaken for a space. 
An important this 
exploitation of bandwidth for noise 
suppression imply high- 


fidelity low but 
only bandwidth of moderate quality 


feature is that 


does not 


noise bandwidth, 


to enable on-off pulses to be rec- 


ognized accurately. 
Repeater Circuit 
The 


repeater depicted in Fig. 4 has been 


transistorized regenerative 
used to obtain the results shown in 
Fig. 3° The second stave is a block- 
ing oscillator that delivers an out- 
put pulse when the sum of the input 
ignal and 
threshold, 

The derived by 


hock exciting a parallel resonant 


timing waves exceeds 


timing wave is 
circuit with the output pulse train. 


the 
positive peak of the timing wave. 


A clamping diode establishes 


A small part of the pulse output is 
fed back to the 
stretching of input 


input to cancel 
pulses caused 
by inadequate low-frequency re- 
sponse of the transformers. 

With the noncritical input equal- 
izing network shown, this repeater 
operated successfully at 672 ke over 
2.5 miles of No. 19 Awg paper-in- 
sulated cable pair. 

Frequency-modulation, 
related 


pem and 


schemes such as_ pulse- 
position modulation, pulse-duration 
modulation and  pulse-frequency 
modulation are of the improvement- 
threshold type. A 
of signal power to 
the 


obtain 


minimum ratio 


noise power 18 


required in transmission me 


dium to noise suppression, 


The improvement threshold reaches 


Table I—Code for Single-Error 


Correcting and Double-Error De- 
tecting 


Decimal Position in Sequence 


Number ee 6 


0 0 
0 0 
0 I 
0 l 
0 0 
0 0 
0 | 
0 1 
| 0 
i 0 
I | 
| | 
| 0 
| 

I 

l 


binary 
pem where the theoretical require- 
ment 


its most lenient value in 


is only a factor of two be- 
tween carrier and noise peaks. 

If instead of c-w, a video pulse 
the 
binary values can be sent as posi- 


transmission system is used, 


tive and negative pulses, the de- 


tector becomes a_ polarity indi- 


the threshold is 
to equal signal and noise peaks. In 


cator and reduced 


practice, an additional margin 


should be alowed for variation. 
In improvement-threshold  sys- 
tems, when the noise breaks through 
the threshold the 


favors the strongest component and 


barrier system 
is indifferent to whether it is signal 
the 


noise, 


or noise. If strongest 
the 


works in reverse and pure noise i 


com- 
ponent is suppression 
registered in the output 


Filtering and Repetition 


There exist systems for reliable 
ratios of 
The key to 


success is a decrease in the signal- 


transmission at small 


signal-to-noise power. 


ing rate to give time to make deci- 


sions which discriminate between 
signal and noise. 

An example applicable to noise 
uniformly distributed over the fre- 
quency range is the use of narrow- 
fifers. This the 
amount of noise power accepted by 
the 


concentrated in the narrow band to 


band cuts down 


receiver. The signal power is 
obtain a margin over noise. 

Since the narrow-band 
follow rapid 
waveform, the signaling rate must 
Practical 


system 
can not changes in 
limitations 
highly 
stability 


be reduced, 
the 
filters, the requirements 


imposed on carrier oscillators and 


are cost of selective 


the transmission delay. 
Radar operation with a low sig- 
to the 
The 
reflected 
from an object stands out through 


related 
narrow-band filter technique 


nal-to-noise ratio is 


repeated pulse pattern 
the nonrecurrent grass produced by 
noise. Repetition is a form of in 
tegration and integration is a form 
The 

ratio, the 


of low-pass filtering. 


poorer 
the signal-to-noise more 


repetitions are required. 


Controlled Redundancy 


A systematic approach based on 
controlled redundancy is offered by 


error-detecting and error-correct- 


ing codes. As an example, consider 


the 2-out-of-5 code in which the 


code 


of five 


two pulses 


groups are sequences 


intervals in which only 
are sent. 

The allowed 
11000, 10100, 10010, 10001, 01100, 
01010, 01001, 00110, 00101, 00011 
If choice tricted 
there would be 32 


able. Al o, It 


obtain 16 


ten sequences are 


were not re 
sequence avail 
sible to 


would be pos 


sequences from four in 
tervals. This cuts the signaling rate 
than 


If more or less 


to less 
than two 
are received in a 

known that 


been at least 


pulses 
five-interval 
frame, it is there must 


have one erro! Oc- 


currence of two errors In a frame 
may not be detected, for if one pulse 
is changed to 


a space and one space 


to a pulse, the 2-out-of-5 condition 
remains. Single error detection is 
most effective when the probability 
small. The 


probability of two errors in a frame 
the 


of error in one pulse is 


becomes approximately square 


of a small quantity and may be 


negligible. 
To correct single errors in a 
is necessary to restrict the 
dif- 
fering individually in at least three 


frame it 
meaningful sequences to a set 
If the minimum number of 
differences is 


places. 
increased to four, 
well as 


possible 


double-error detection as 
single-error correction is 
The total 


sequences 


number of meaningful 
out of 
intervals shrinks rapidly 
as higher 


a given number 
of pulse 
numbers of errors are 
detected and corrected. 

It is not detect a 


number of errors up to and includ- 


possible to 


ing the number of pulse intervals, 
for this would yield only one allowed 


sequence 


Parity Checks 


Table I illustrates a coding plan 


in which 16 meaningful sequences 
are obtained from the 256 possible 
If the 


teatures 


sequences in eight intervals. 
detecting 
the 


sent 


correcting and 


were not used, same intorma- 


tion could be in four intervals, 


30 the penalty is halving the trans- 
mission rate 
the 


messaye pulse values and represent, 


Columns 3, 5, 6 and 7 give 


in binary notation, the numbers 0, 
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15 Columns - 
check pulse values for 


‘or correction 


and 4 
single- 
Column eight 
ves check-pulse values for double- 
detection The 


error checking is 


done on a parity basis in selected 
subgroups 
l’s and 0’s 


determined by the 1’s. 


Che parity of a 
If the number of 1’s is even or zero, 
the parity 
value is chosen 
of its ibgroup e' 

At the 


he¢ ks are made 


recelve 


6 and 
Lz 
check 


(i pul ( 7 >, 


number or zero, 
an odd n 

ue 3 2. 
check 

If a 
fourth parity check gives 1 
results of the first 
es 
number indicating 
If thi 


error 18 In position & 


imber 1 


rout 
ingle error } ; 
and the 


three checks in 


the order 3, form a binary 
which position is 
number is 000, the 
The offending 


corrected DY 


In error. 


value may then be 


changing 1 into 0 or O into 1 
If two errors are made, the result 


of check 4 is 
the other checks gives 1 


Q and at least one of 
The loca 
found 


tion of the errors cannot be 


Information Theory 


Error correction and detection 
reduce the probability of error from 
noise but free 
vnik h 
differ 


the possible message 


cannot guarantee 


dom from error 


take 


ences 


Operation 
account of tatistical 
between 
inde? 


sequence and the noise can 


ideal condition a ire errorie 


transmission through 
a Maximum lynaiing ri 
a property of the tem 


theorem 


The fundamental 


( W log |] 


vhere C is the maxim 
of unit of informat 
vhich can be 


Vv Is the 


in Cps, Ss 1 tne ay 


received 
bandwidth ¢ 
power and l the 


power. The number 

formation is the log: 

number of choice \ n possible 
messaye If the loga- 


called the 
bit. When ie logarithm is taken 


rithm is two, the unit is 
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to the base 10, the unit is called the 
When natural logarithms 
called 


hartley 
are used, the unit has been 
the nit 

Bandwidth W is that of an ideal 
filter—a filter 
in a band of width W, infinite loss 


lineal with no loss 


at all other frequencies and con 


stant delay in the transmission 
The 
white and 


White 


mum interfering 


band noise is assumed to be 


gaussian, 
noise has max! 
effect for a given 


Hence, if the 


the maximum 


yaussilan 


‘ 


ransmis 


and 


information > prod 
2W and log S/N 
that V 


econd i if 


independent 
amples a ambig 
iously recognized 
an ideal filter of 


numbe) ot 


vidth VW 


recognizable di 


and the 
tinet 
magnitudes a sample 1 
l S/N 
Application of the theorem postu 
alent ideal filter ob 


tained by equalization of the ampli 


an equly 


tude-frequency curve to flat re 
ponse over the 
high los 
of the phase-frequency 
traight line with effectively 
Many 


tem do not 


band itilized and 


outside, Also equalization 
curve to a 
zere 
intercept transmission 


need to meet the e 
and the theorem indi 


vhat the 


requirement 
cals only channel « 
pacities could approach if exten 
vere made 


\ typical voice 
igned for tr: ssion of 


modification 
channe! is de 
human 
peech and performs this function 
vell when the amplit ide frequen 
flat from 300 to 3,300 ¢ 


DD 
' 


frequen 


Ideal Transmission 


channel cor 
perturbed by 
the theorem : 
ansmi ion 


and errort 


FIG. 4-—Transistorized 
peater produces results shown in Fig. 3 


regenerative re 


DY USsINng long Mmessape ind apply 
ing statistical treatment t the com 


Iden 


element ; 


e of the tem 
of individual 


postponed until the complete 


me age ha heen received 


Thi implie a long delay ince 


no part ot the me 4nve can be ob 
all been decoded 


approached the 


tained until it has 
As the 
delay 

The ideal 


analovo Vv drav if et of code 


ideal rate 1 


become indefinitely large 


condition 1 approached 


alue ) r ayes at random 
from 3 iri an | bution of 
n imbet 

One decoding plan compare 
tem 


vith 


the ict ial re por ‘ ) j \ 
to the long messaye plus noise 
the individual noise-free 


vhich would be 


me nye 


respon 48 
obtained from each 
Ie ntifi 


code eparatel 


cation of the actual me aye sent 
| made on the basi of the best 


match in accordance ith some cri- 


terion ich a the least intewrated 
squared difference. Since the num 


ber of possible message 


increases 
exponentially vith the message 
decod 


length, the complexity of the 


ing apparatus does likewi 
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Meter indicates flutter and wow using 3,000-cps signal 


UMMARY 


Construction of wow meter makes use of plug-in units 


Fest instrument for tape recorder transport mechanisms 


measures speed variations from 0.01 to 5.0 percent at rates from | to 450 eps. 


e) Simple system uses f-m discriminator to detect change in recorded signal 


WIDE RANGE METER 


By H. J. WIRTH 


Electronica Sotenttat 
Navy Electronics Laboratory 
San Diego, California 


INCE the basic function of a 
a tape transport mechanism is 
to drive the magnetic tape over the 
head at a constant speed, it is often 
how well 
this basic requirement is being met. 

Defective parts can be found by 
comparing the rhythmic pattern of 
the flutter or with the 
tional 


necessary to determine 


wow rota- 


speeds of the various com- 
ponents in the 


transport mech- 


anism 


Basic System 


Two basic systems are used to 


measure flutter and wow. Both sys 
tems utilize a 


sinusoidal signal 


which has 


been recorded on 


mag 
netic tape. In one system, the re 
corded signal 
ferentiated to 


waves 


is squared and dif- 

convert the 
pips. These pips are 
used to intensity modulate an os- 


sine 
into 
cilloscope 


Another set of pips from 


152 


a precision oscillator supplies tim 
ing reference markers to the hori 
zontal plates of the 
The 
betwen the reproduced and the ref 


oscilloscope. 


erence pips is proportional to flutter 


and wow. The scope face is photo 
graphed to provide a permanent 
record, This system is complex and 
expensive, but measure- 
ments over a wide range of flutte: 
rates. 


provides 


Another system is based on the 
fact that the 
quency of the reproduced signal is 


instantaneous fre- 
proportional to the instantaneous 
tape speed, The reproduced signal 
from the tape is applied to a f-m 
which 
output voltage proportional to the 


discriminator provides an 
flutter and wow. This output drives 
which directly 
the percent flutter and wow. In ad- 


a meter indicates 
dition the Gutput from the discrimi- 
nator can be sent to a pen recorder 
for a permanent record. 

This sytem is simple and inex- 
flutter 
tudes usually can not be measured 


pensive, but small ampli 


over a wide range of flutter rates; 


instantaneous time difference 


it is satisfactory where extreme 
This ar 
ticle describes a simple instrument 
which 
The 


tecting flutter and wow 


precision is not required. 


utilizes the second system 


instrument is capable of de 
from 0.01 
from 1 to 


to 5.0 percent at rates 


150 cps 
Circuit 

Figure 1 shows an overall sche 

matic of the flutter and wow mete 

The 3-ke band-pass filter prevents 

the meter from 

harmonics of the 


responding to 
recorded 
This 


signal 
filter is of 
the constant-k type with 1-ke 
6-ke signals being attenuated more 
than 55 db. 
A limiter 
meter 
tude 
signals. 


and tape noise. 


and 


prevents erroneous 


readings caused by ampli- 


variations in the recorded 


These variations are 


mainly caused by defects in the 
than in the 
The limiter 
allows only a 1l-db change in out 
put amplitude for a 35-db change 
in input amplitude. Waveform re 


mains symmetrical over this range 


magnetic tape rather 


transport mechanism 
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450-CPS 
LOW-PASS FILTER 


FIG. 1—Flutter and wow meter uses dual-tonk discriminator with tanks tuned 300-cps on either side of 3,000-cps center frequency 


Measures Flutter and Wow 


The discriminator used detects to activate a direct-current meter diodes, IN54A, INI137 and IN 
flutter and wow over a 500-to-1 A low-pass filter between the 38 proved satisfactory in this cit 
range from 0.01 percent to 5.0 per- discriminator and meter amplifier cuit. Overall feedback is used to 
cent. The circuit is essentially a prevents erroneous meter readings insure linearity. Feedback is in 
dual tank in which each tank is by the residual 3-ke signal and creased in the high-frequency re 
tuned approximately 300 cps off noise produced by the discriminator gion to reduce the effects of pickup 
the center frequency of 3,000 cps diodes. This filter is a single- of the %-ke oscillator signal in the 
The components were arranged so _ section low-pass filter of the con meter circuit 
that heat would not cause the dis stant-k type with high-frequency - 
criminator to drift. The output cutoff at fra cps. The 3-ke ial Test Oscillator 
characteristic, shown in Fig. 2, is attenuated over 50 db. If de The test signal to the recorder is 
can be observed directly on an _ gired, the low-pass filter can be re supplied by a 3,000-cps oscillator 
oscilloscope, a pen recorder or use placed with narrow band-pass fil An ordinary variable R-C oscillator 

ters to obtain a spectrum analysis does not have sufficient stability 
of the flutter and wow. especially if it is supplied from an 
unregulated power source Any 
variation of the test oscillator fre 
Scale switching is accomplished quency at a rate between 1 and 450 


Meter Circuit 


by a calibrated voltage divider in cps is sufficient to cause false meter 
the grid circuit of the meter am- readings. 
plifier. The high-gain meter am The oscillator i 
plifier is direct-coupled to a _ operated class A 
cathode follower which drives the ity of the signal is abou 
meter warm-up time is les 
Diodes in the meter circuit minutes, 
should have a linear voltage-cur A regulated power 
2.8 40 2 ; rent characteristic in the vicinity used as the power 
ey ee of the origin so that the meter adds to the stability 
deflection will be linear over a wide lator circuit and the 


FIG. 2—-Characteristic of dualtank dis ; s 
criminator dynamic range Three types of 
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Four-Place Timer Codes 


UMMARY 


Timing generator creates pattern that indicates time on 
Pm > 


oscillograph record in increments of 0.001 from 0 to 9.999 seconds before 


repeating itself. Coding produces tenth, hundredth and thousandth-second 


markers on single trace 


f 
NEON LAMP 
MONITOR 
’ 


—-- r A . 


POWER - | timinc ] GALVANOMETER | 
SUPPLY [| Generator | Ley 0 


yCILLOGRAPH | 


FIG. 1 


Principle units of timing system 


oor PS COUNTER COUNTER COUNTER 
TRIGGER 
STANDARD 2 ) 


FIG. 2 
complete circuit diagram, Fig. 3 


FIG, 3--Complete circuit of timing generator. Frequency standard and decade counters, 


IMING INFORMATION can be in- 
cates into an oscillograph 
record by one or more timing traces 
containing pips or markers onto 
which the 


coded, However, if the timing dis- 


timing information is 


play utilizes too many traces, or if 


assessment of the data contained 
in the timiny traces is made difficult 


SOUNTER 


Simplified diagram of timing generator; component designations correspond with 


> 


ia 4 
ee) 


< 


a 


ow verge) 
» 


represented by blocks, are commercially available plug-in units 


154 


by tedious measurements or lengthy 
counting of markers, the value of 
the data is reduced. 

derived 


The two timing traces 


from the timing generator de- 
scribed in this article create a pat 
tern which indicates time directly 
down to 0.001 With the 


method of calibration rec- 


second 
simple 
ommended, the pattern reads from 
zero to 9.999 seconds before repeat 
ing itself, with a maximum of ten 
markers 
point, 


to be counted for each data 


The complete system 1s portrayed 
in Fig. 1. The timing generator 
7-216 


eters in a Consolidated oscillograph 


drive two type ygalvanom 


monitoring neon lamp, which 

at a rate of one flash per 
second, provides remote indicatio 
that the ystem on and in Op 


eration 


Timing Generator Unit 


A block diagram of the timing 


‘ , 
yenerator is given in Fig. 2 and 


the complete schematic in Fig 
The design is centered around com 
mercially available plug-in type 
inits 

The 1, OOO-« ps 


feeds through a trigyver circuit into 


frequency standard 


a chain of four decade counte) 
units, which have 
in addition to thelr 
These 


are differentiated and 


staircase outputs 
normal output 
circuits staircase outputs 
limited as 
required, fed through cathode fol- 
lowers, attenuated, combined and 
fed into the oscillograph to form 
the time pattern. 

standard, an 
American Time Products 


2007W, is a dual-triode, inductively 


The frequency 
ty pe 


coupled, temperature - compensated 


tuning-fork oscillator which de- 
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Oscillograph Recordings 


By SAMUEL E. DORSEY 


/ 


FIG. 4—-Schmitt-type trigger used in tim 


ing generator Timing generator uses commercial plug-in counters and frequency standard 


ive! é | x ni I VOI a I 

L000 cy ] ‘ ohm load form 

The uni laS : ‘ ‘ if OOO] D oft 

percent | ! } as a con immed thre 
plete e1 ith an octal plug f R, and R 


making th i to produce 


I the 


of pr 
The 


diayran 


‘ 
0 


form the comb ignal 


o>). The positive pulses of 


5D are limited b potention 


Re. and 4 The diode conduct 


through F&, only on the positive pot 


tions of the differentiated ignal 


Cathode follower \ erve it 
driving amplifier for the comb 
ignal 
In the comb, the negative pulse 
the 1,000-cp indications and 
the positive pulses are the 100-cp 


indications, Potentiometer Rk 


Chi 


as amplitude control of the 


ignal 


is represented symbolically in Fig The staircase output of the se 


5A; neon lamps and their resistor ond counter is not used, The staii 


matrix are omitted from this dia case-voltage output of the thir 
gram. The staircase-forming re- 
sistors, R R,, Re and R,, are cor 

nected to points A, B, C and D, each by 


of which is a plate of its flip-flop — - ———— 


counter is amplified by cathode fol 
rv V,, controlled in amplitude 
switched resistor Rk 


mixed with the comb signal 
t | ito d FIG. 5—-Basic configuration of counter ' f tenth 
( eing used to drive the succeec vide indications of tenth 
aos © < , , decade with staircase output (A) and . 


ing flip-flop waveforms (B. C and D) hundredth-seconds and thou 
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+ 


x 
i 
‘ 


TIME 
36" PER SEC 


REFERENCE 


0 SECOND 
_—— ' 


Time 
OB” PER 


r 


t* 7.0645 SEC 


FIG. 7.-Section of oscillogaph record taken during calibration run of test 


the 
trace of the oscillograph. The stair- 
case output of the fourth counter 
is amplified by follower 
V,,, controlled by switched resistors 
Resets fed 
vonometer element on 


seconds, all recorded on same 


cathode 


another gal 
the 


graph, giving indications of unit- 


and into 


oscillo- 
ten second 


seconds in groups. 


Oscillograph Record 


Prints of sections of the oscillo- 
graph record, taken during a test 
the 
shown in Fig. 6 and 7. 
fying markers 


run of timing system, are 
All identi- 
deleted 
from the record except for a single 


reference 


have been 


trace and the occasional 
blanks which serve as trace identi- 
fiers. The speed of the film in Fig. 6 
is approximately 38 ips, which is 
the expected operating 
speed of the oscillograph. In Fig. 7 
the speed has been reduced to about 
0.8 


close to 


ips. This is too slow to be of 
practical value in recording of data, 
but serves to illustrate the maxi- 
mum timing pattern of the system 
of 10 seconds and is valuable for 
calibration purposes, 

In Fig. 6, the thousandth-second 
indications are the 


negative pips 


156 


appearing in groups of nine, each 
in comb-like The 
dredth-second indications 
positive 
the 
Tenths of seconds are represented 


hun- 
are the 
among 


fashion. 
pips interspersed 
thousandth - second combs. 
by the steps in the staircase upon 
which the pips are superimposed 
Unit-seconds are represented by the 
steps in the staircase of the other 
three tenth- 


steps 


trace. Portions of 


second and two unit-second 
are shown. 

The time scale is so reduced in 
that the 


and hundredth-second pips are run 


Fig. 7 thousandth-second 


together and are therefore unread 


able. However, this view is well 


adapted to the calibration proced- 
ures because complete staircases of 
tenth-second and unit-second steps 


are available. 


TENTHS 
oF 
SECONOS SECONDS 


On ib OR Oe 0 

tel 
mit 

FIG. 8—-Card used for calibration 


calibration in any test and 
subsequent reading of 
desirable to run at least 20 seconds 
of film in the oscillograph with the 
timing generator on and with very 


For 
time it 1s 


slow film speed, as was done for 
that, 

started, 
full stair- 


Fig. 7. This makes certain 
when an 


there will be at least one 


assessment is 


case of unit-second steps 


Calibration 


To calibrate, a 3 by 5 
is held so that one of its long edges 
bridges the two timing traces and 


inch card 


the reference line on the slow oscil- 
The the 
edge where reference line crosses 
is marked. The then slid 
along the film, keeping the refer- 
ence mark of the card on the refer- 
ence trace; the points of crossing 
of the the 


second 


lograph record. point on 


card is 


zero-second one- 


the 
and so on through the nine-second 


step, 
step, two-second step 
step are marked. The same is done 
with the tenth-second steps, mark- 
ing the card as shown in Fig. & 
It is not number in 
dividual steps on the film. Thi 


necessary to 
was 


done in Fig. 7 for clarity 
Example 


To illustrate the use of the cali 
brating card, three arbitrary times 
are marked on Fig. 6. These times 
are indicated by the dash lines and 
the letters ¢,, t, and ¢t,. In deter- 
mining t,, for example, the marked 
edge of the calibrating card was 
held on the dash line of ¢ 
reference mark on the 
cided the reference 


the crossing of the dash line. 


so the 
card coin- 
trace at 
The 
the 
Hun- 


counted 


with 


units trace indicated 7 and 


tenths 
dredth-second 


trace indicated 0. 


pips were 
and indicated 6 from the last step 
of the tenth-second staircase. Thou 
sandth-second pips were counted in 
with an indication of 4 
pips and half a space. This 
the 7.0645, as shown in 
Fig. 6. and f 
in similar fashion. 


the comb 
made 
number 
Times t¢ were found 
These time numbers are relative 
There is no absolute zero time in 
this timing system. What 
mined is time difference 
by subtraction of 

Where 
from 
case into the next, 10 seconds must 


is deter- 
obtained 


two indicated 


values. time differences 


cross one unit-second stair- 


be added to the second reading. 
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Experimental frequency shifter and demodulator undergoing test Final design for rack mounting uses terminal board construction 


Telemetering Demodulator 
for Wide-Band F-M Data 


UMMARY lranslating wide-band f-m subcarrier to lower frequeney 
permits recording modulating signal at lower tape speed. Demodulator con- 


verts f-m to pfm for pulse averaging recovery of signal 


stem, demodulation of 12 ectronics Enginec quency. The modulated subearrie 


_ THE DESIGN of a _ telemetry By hw. ae WARZECHA rier channel of 1.0-me center fre 
“at Ff 


video range (1.0-4.0 mc) f-m sub a is fed to the control grid of th 
carrier oscillators characterized by 7 aaa Se 6AS6 mixer The output of the 


60-ke deviation at 20 cps to 20 ke 1,150-ke beat-frequency oscillator 
Signal l then demodulated iy 
V. is fed to the mixer suppressor 


; block d et} : grid. When F 1.0 me and F 
: . Is i ock dlagram 0 le systen 
of the f-m signal before demodula sebaiiet ; is 1,150 ke, the translated frequen 


and the circuit 1 hown in Fig. 2 . 
e F, is 150 ke 


intelligence rates was required. In 
pulse-averaging technique Figure 
addition, magnetic-tape recording 


tion was desirable to minimize am 


plitude errors encountered in direct Frequency Translator The minimum value of F, is de 

amplitude magnetic recording. Fur- termined by the number of lowe) 

ther study indicated that to keep The experimental ¢} ‘ idebands generated in the modu 

the recorder ape speed and re- igned to proce at cal ! lation proce The equation for 
sponse requirements from becoming 
excessive, frequency translation of 
the subcarrier would be necessary 
The vide: ibearriers are trans 
‘lection of the proper 


cillator, to 150 ke 
ion, at rates up 
20 ke 
rhe problem demodulating th 
wide-band f-m wave of 150 ke 60 
deviation is 8 ssfully olve 
DY converting 
quency me liation 1 nicn a nal 
row pulse, compared to the period 


Is gener 


+ wee ‘ j hy ‘rier wa - > : ‘ } 
ransiated ipcarrier Way l Subcarrier translator and demodulator for ‘ane recording of telemetered data 
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FIG. 2 


carrier wave amplitude 


carrier angular velocit 
frequeney de 
modulation frequency 
F ties /T exad 

time 


2n F, 


Viation 


A trigometric expansion of the 
right hand side of Eq. 1 will yield 
an expression which contains the 
sideband frequency components and 
amplitude relations in terms of the 
The 
components for a 
index may be found 
from a table of Bessel functions. 

An approximate relation of the 
minimum value of F, 
by experimental data is 
Pomis (F gov 4+ 2F moa) (2) 
for Fa, OO ke and Fy, : ke, 
Frmig Will be 100 ke 


The instantaneous 
hy Fr 4 


Bessel functions. significant 


sideband given 


modulation 


determined 


value of Fy, is 
(P sey + 2 Poa) (3 

If the value of F’,,,,, is not main- 
tained according to 
will 
lower sidebands will not be trans- 
mitted with phase and amplitude 
fidelity 

Tubes V, and V 
selective amplifier stages designed 


Eq. 2 severe 


distortion result because the 


are low-pass 
to pass only the different frequency 
components of the F 
nals. The limits of the 
filter may approximately be de 
termined by Eq. 3. 


and bfo sig 


response 
For example 


150 ke 
PF. + 60 ke 
Prat 20 ke 
Fy lower hoo HO + 2(20)] 
Ky upper 10 + [60 + 2720 | 


MO ke 
250 ke 
Figure 3 is a response curve of 
4 
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This 


the selective amplifier stages 


curve includes the amplifier and the 


Fig 
taken at 
translation 


low-pass filter characteristics 
ure 4 is an oscillogram 
various stages of the 
The 
follower V, is 


proces 


output of 
15v peak-to-peak 

Pulse Frequency Demodulator 
The 


output of the frequency translator 


extremely wide-band f-m 


presents demodulation problems 
tech 
niques were not considered feasible 

difficulties in 
operation 


deviation 


Tuned-circuit discriminator 


due to obtaining 
the 


employed. 


linear over wide 
percentages 
rhe percent deviation is 
F tev (100) 60 ke 
Fy 150 ke 
10 percent (4) 
The demodulation is accom- 


plished by converting the translated 


Percent dey 


(100) t 


f-m wave to pulse frequency modu 
lation. This process is indicated by 
the oscillograms in Fig. 5. 

A 1.0-microsecond pulse of fixed 
duration and amplitude is gen 
erated for every cycle of the trans 
lated f-m wave. Hence, the intel 
ligence information is contained in 
the instantaneous pulse frequency. 

In the circuit 


diagram, Fig. 2, 


FREQUENCY 


FIG. 3—Response of selective amplifier 
stage with low-pass filter 


cathode 


Frequency shifter provides undistorted modulation signal on lower frequency carrier for tape recording. Pulse averaging 


the translated f-m wave Ff is dl 


rected to the cathode-follower drive 
tube \ bac h cyve le of the Wave 18 


symmetrically clipped by the re- 


sistor and biased diode networks 


The input to the amplifier stages 


is a symmetrically clipped wave of 
3v peak-to-peak The 


rise time of this signal is related to 


amplitude 


the frequency and amplitude of F' 

hese rise-time variations are a 
source of standard-pulse jitter and 
therefore must be 
additional limiting 


vided by V, 


minimized by 
which is pro- 
Each of these 
stages symmetrically amplify and 


and V,. 


limit the clipped signal so that the 
output of 
100 v peak-to-peak amplitude and 
0.2 microsecond This 
which 


V, is a square wave of 
rise time. 


signal is used to drive V 


is a Schmitt-trigger type square- 
wave generator circuit. 

The output of the Schmitt trigger 
is differentiated by C, and R,. The 
neyative spike of the differentiated 
wave is shunted to ground by the 
IN38 diode. 

The remaining signal is a 
spike of 
time which is 
the standard-pulse generator. 


10 v 
0.02-microsecond _ rise 
sufficient to trigger 

The standard pulse is generated 
by a cathode-coupled one-shot multi- 
The this 
stage is a 1.0-microsecond pulse of 


vibrator, V output of 
and constant 
40 volts. The 
rise time of this pulse is 
Due to 


fixed duration am- 


plitude of 10-to-90 
percent 
less than 0.10 microsecond 
the large deviations employed, the 
must be 
period of the 
encountered to 


standard-pulse duration ¢ 
than half the 
highest frequency 


less 
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used in demodulator to give output signal from s to 20 kc for frequency-modulated tape recording 


ercent 


req iired 


Exp 


1.0-micro 


provided 


Va iltable 
tandard-pul y ato proportioné i tn Creasea WwW volt per ki 


instantaneous pulse freque ( The frequency deviation against 
] i 


Energy of Wave demodulate the pfm wa » demodulator output voltage plot | 


ivin: odulating inal linear to bett thi percent o 
rhe energy of the wa' ts pre original modulating ni ineal etter than 1l-percen f 


‘ to { ! the deviation bandwidtl iynamu 
portional to the duty cycle; thi , : . 1. J , 
li 


‘ f : 
\ ANS O ‘ . ‘ filte } ’ ; indicate the overall distortion 
ition is Energy f K). , 


, = ear ( y proce iy to be th: ] 
Where ¢, is the pulse duration, 7 o— . 7 aa 


tT : 
is the period and A is a constant Hither 


Since change I 7 } filter may De “iy >] an oscillogram of the 


inh contain rie 


| ployed a = > ction , demodulator response to a 500-cp 
te , , ; 
intelligence, and ] hown vig { quare wave and a 20-k« ine wave 


FIG. 4—Unmodulated subcarrier (A) is FIG. 5—-Circuit waveforms at output of FIG. &—-Wavetorm of 500 cps siqnal be 


fore (A) and after (B) demodulation 
lator output (C) for frequency-modulation trigger circuit (C). Pulse generator trigger Wavetlorms of 20-kc sine wave before (¢ 
magnetic-tape recording D) provides standard-pulse output (E ind 


ombined with bfo output (B) to give trans clipper (A), limiting amplifier (B) and 


after (D) demodulatior 
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MO! \N 


RADIATION 
ODULATOR 


INFRA 
RED 
SOURCE 


BOLOME TER 
POWER ANO 


BOLOMETER 


AMPLIFIER 


INDICATOR 


Block diagram of test setup for infrared detector (A) and elements of the double-regulation power supply for bolometer (B) 


Regulator Stabilizes 


OLOMETERS used for detection 
B of infrared radiation require 
the application of d-c voltages that 
are devoid of noise and fluctuations. 
The power source used must also be 
capable of supplying high current 
at low voltage. These requirements 
generally indicate the use of a bat- 
tery. aircraft installation 
where batteries are not permissible 
as equipment power supplies, there 
was developed a supply adequate for 
bolometer requirements, 


For an 


Detector Construction 


In this application, the bolometer 
group of blackened 
nickel strips, one micron in thick- 
ness with a surface area of half a 
square centimeter each, The strips 
absorb the infrared radiation, from 
a flame or their 
The strips, connected in 


comprises a 


other source, on 
surfaces, 
series, heat up, consequently change 
their resistance slightly and thus 
produce a small output 
across a load, Since the strips are 
thin, their mass is small and the 
time required for the strips to heat 
is short, 


voltage 


Thermal lag in the bolometer 
heating process is small, Therefore, 
if the radiation varies in intensity 
at a rate corresponding to frequen- 
cies in the subaudio or low audio 
range up to 25 cycles, a usable out- 
put voltage of the same frequencies 
Thus the 
electrical 


is produced, bolometer 


wives an analog of the 


variation in the intensity of radia- 


160 


tion with time. The output ampli- 
tude is in the microvolt region. The 
theory of infrared bolometer per- 
formance’’® is given in mathemat- 
ical form in the literature. 

A test 
bolometer performance without use 
of an actual flame is shown in Fig. 
1A. A source of steady infrared 
radiation, such as a light bulb, is 
placed in front of a modulator. The 
latter consists of a motor-driven 
metallic disk with notches in its 
periphery. When the disk 
infrared radiation is interrupted at 
a frequency dependent on the rate 


set-up used to examine 


rotates, 


of motor rotation and the number 
of notches. 

The bolometer, power supply, 
transformer and balancing potenti- 
ometer are connected in a bridge 
circuit. The voltage appearing at 
the secondary winding of the trans- 
former is a replica of the intensity 
variation. It is amplified by a low- 
frequency a-c amplifier 
served on an oscilloscope. 

Because of the extremely small 
amplitudes of the signals, a high- 
gain amplifier is used. Variations 
at subaudio and audio frequencies 


and ob- 


in the voltage source used to supply 
the bridge circuit are 
likewise amplified, especially if the 
bridge not entirely 
them. Fluctuations comparable to 
the desired signal may be falsely 
Hum reduction 
and long-term voltage stability are 
importance. The 
little effect since the 


bolometer 


does cancel 


detected as such. 
of secondary 


former has 


lowest hum component, the second 
harmonic of the supply frequency, 
is 800 cycles and outside the pass- 
band of the amplifier. 
Long-term affect 
the sensitivity of the system only 


detector 
voltage changes 
slightly. The sensitivity need not 
be accurately controlled for this ap 
rather 


plication, since qualitative 


than quantitative results are ob 


served. 
Double Regulation 


After a number of con 


ventional approaches failed to yield 


more 


a voltage output sufficiently free 
from low-frequency variations, the 
design of Fig. 1B was evolved. As 
shown in Fig. 2 this 


well as a d-c 


uses an a-c 
The 


volts is 


loop as loop. 


reference voltage of 5 


derived, by a stage of gas-tube 
regulation consisting of an 0A8 and 
associated components, from an or- 
dinary 180-volt regulated power 
supply. 

In the a-c loop, the 5,000-ohm 
potentiometer is connected between 
the output terminal and the refer- 
ence voltage and it is adjusted to 
vary the output voltage. A 
A-300 miniature 400-cycle mechani 


cal chopper driven from 6.3 volts 


type 


has its moving contact on the po- 
tentiometer arm during part of a 
cycle and on ground during the 
100-cycle 


variations in 


other part. This gives a 


carrier modulated by 
the output voltage. 
Since the chopper 


gives sup- 
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UMMARY 


Bolometer-type infrared detectors used on aircraft give 


ambiguous indication at intensity variation rates up to 25 cycles unless power 


supply is well regulated. Chopper-derived a-c loop supplements more conven- 


tional d-c regulation in cutting variations to less than a millivolt 


roject Engineer 
ionds Aerocessories, I 
Tarrytown, N. Y. 


By HENRY B. WEISBECKER 


INFRARED DETECTOR 


pressed-carrier modulation, only the 
The 
amplified by 
1LZAX7 
rectified by a 


sidebands 
lated 
section of the 


' 
modu 


are present. 
signal is one 
and then 
synchronously econd 
filtered, to 
one of the 


which has it 


choppe1 It is finally 


give a grid voltage for 
6AS7 passing tubes, 
two 


sections connected in 


Use of 


pal allel 


choppers for similar pur 


poses is discussed in the refet 
ences 

If the extremes of the frequencie 
of the 
age are denoted by F, and F’,, where 
both F' 
low 400 cycles, the chopper convert 


the band F’, to F’, to the bands 400 


variations in the output volt 


and F’, are considerably be 


= 


ee oe 
=e 
~ 


FE’. to 400 FEF’, and 400 4 F, to 400 
F’.. The 12AX7 stage was found 
to generate 


considerable noise at 


to KF 


the lower frequencies, F' 


A-C Amplifier 


The amplifier in the a-c loop | 
designed to pass only frequencies in 
100 cycles and 


attenuate greatly any low-frequency 


the neighborhood of 
components. The low-frequency dis 
Tube 


small and 


turbances are not amplified 


noises near 400 cycles are 
disturbances only to the 
that they 

bands by modulating the 


This effect is slight 


Can Cause 
extent appear a side 
carrier 


Improvement 


2 tos 
Ashen 


6A 
rf: 


a 
2 OK 


a 


T 
i 
. 


FIG, 2—-Circuit diagram shows choppers used to generate and rectify ac signal that 


compensates low-frequency variation 
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in regulation of the output voltage 
is thus obtained in the a-c loop that 
could not be obtained in a d-c loop 

lo supply the a-c regulating loop 
vith a reasonably clean voltage so 
excessive gain is not required of it, 
a second loop is employed. This is 
here only 
A 25,000-ohm 


potentiometer is connected in a volt 


a d-c loop, since coarse 


regulation is needed 
age divider used between the 6AS7 
and the 180-volt 


reference power supply. From the 


plate voltage 
arm of the 25,000-ohm potentiom 
eter, voltage variations are fed toa 
12AX7, amplified and 
6AS7 


ection of the 
4e'( ond 


applied to a 
tube 


passing 


Loop Supply 
» d-e loop is, in turn, supplied 


by a standard circuit 


utilizing a 
transformer, a 5U4 full-wave recti 
filter 


and 


fier and a composed of two 


resistor three electrolytic ca 
pacitor 
The output voltaye is 3 to 6 volt 


vith current capacity of 250 ma. 


Hum at 800 eps is under one milli 


volt rms and low-frequency varia 


tions are less than a millivolt 
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Memory matrix with light-tight cover open. Only one multiplier phototube is shown 


DIGITAL STORAGE 


UMMARY 


Inexpensive storage for digital data is provided by neon-tube 


matrix. Less power is required than with coincident-current memories such 


as a core matrix. Memory uses multiplier-phototube read out. Flasher lamp 


prevents complete deionization of neon tubes 


EON STORAGE unit uses the 
presence or absence of a small 


neon tube as the memory element. 
The memory consists of rows and 
tubes 
inter- 


columns of wires with neon 


connected to appropriate 
sections. 

The 
dent 


tube detects a coinci- 
voltage at the 
light output 


to voltage by a 


neon 
intersection 
is converted 
phototube. Since 
the phototube will pick up the light 
of any of the 
logical oR 


and its 


it also acts 
which is 


neons, 
as the grate 


necessary in memories, 


Operation of Matrix 


corner of a 
operating 


Figure 1 shows a 


neon matrix and 


wave- 
forms, The selection of the corners 
of the matrix is accomplished by a 
coincident voltage. Once the correct 
neon tube 


amount 


voltage is present, the 


will fire and draw a small 
of current (about 


This 


0.2 milliamp). 


current, however, can nor- 
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mally be supplied by any circuit 


having a reasonable output im- 
pedance without seriously affecting 
the output voltage level. 

The sets of vertical 
zontal wires have the property that 
at all from 


each set has the selecting voltage 


and hori- 


times only one wire 
on it. The magnitude of this select- 
the 
firing voltage of the neon tubes. 
On the 
time f¢,, 
of the 
lected 
matrix is 


ing voltage is about one-half 


voltage waveforms at 
wire 3 is selected but none 
hundred series wires is se 
(one in another part of the 
chosen). Even though 
there are neons at corners ¢ and d, 
the voltage applied to them is lower 
than their firing point and they re- 


main off. 


Extinguishing Neon Tubes 


The neon tubes are NE-2’s. These 
are small tubes with wires extend- 
ing from the glass seal. In manu- 
have been 


facture, no measures 


taken to hold the gas pressure and 
the 
uniform between tubes 


the spacing of electrodes 
The firing voltages of new tubes 
from 65 to 90 vy, the 


from 55 to 


can be and 
maintaining voltages 
65 v. As the tubes 
voltages will increase. 

The amplitude of the half-select- 
ing voltages is about plus or minus 


age, these 


55 from ground. This will insure 


the firing of any tube when coin- 


cidence occurs. A resistor in series 
with one line will drop the voltage 
the the 


taining value after the tube fires 


applied to neon to main- 


However, when one selecting 


voltage is removed, there will still 
available which 


he 55 vy may 


prevent the neon from extinguish- 
ing. This can be overcome by add- 
R-C network in 


the vertical or 


ing an series with 
horizontal 


hown in Fig, 2. 
As the 


draw 


wires as 


neon fires and starts to 


current, capacitor C charges 
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FIG. 1—Section of neon-tube matrix and 


VOLTAGE 


firing waveforms 


WIRE 2 
POINT X- 


FIG. 2 


ts "4 
"~~~ MAINTAINING 
VOL TAGE 


S640 eee 
ty te ty te ty te 
VOLTAGE 


's 


a 
TUBE VOLTAGE 
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Section of matrix dnd extinguishing waveforms 


Using Neon Tubes 


and the voltage acro the tube 
drops to the maintaining voltage 
level, When one selecting voltage is 
removed, the voltage across the 
neon drops to about 10 volts for the 
short time before C discharges. It 
is long enough, however, to ex 
tinguish the neon 

When the neon tubes are in an 
area which has normal illumina- 
tion, 110 or sO across the neon 
tube when there is a coincident 


voltage would be enough to fire the 
tube reliably. The light in the area 
prey the 
deionizing completely, 


I illy to 


would ent neon gas from 


thus making 
fire the 


it easiel 1onize or 


tube. 

The neons of the matrix, how- 
ever, mu be installed in a light- 
tight enclos ire to allow the photo- 
tube to pickup the on-off condition. 


In a dark area, there is practically 


delionization about 30 


the 


complete 
millisec after maintaining 


voltage is removed. Since each neon 
bulb in the 


dressed a 


matrix must be ad- 


infrequently 


as desired, no restriction based on 
the 30-millise¢ interval cal pe 
tolerated 

In a dark area, the neons may 


not fire fo! period greater than 


20 miillisec after a voltage much in 
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excess 


age 


te 


will fire within a few 
the 


Since 


pa 


is applied. 


of th 


neon ll 


ne 


normal firing 
Thi 
lighted 


ell 
Is in 


la area 


ons can be held 


volt 


contras 


‘ 


which 
mit roseconds 


from 


deionizing by light, a flash of light, 


at 


are 


intervals 


a 
tially. 


were 


vould cause the most activity 


neon lamp 


would 


flashed, 


in the normally dark 
ionize the tubes par 

In particular, if a neon lamp 
the emitted light 

In the 


of the storage matrix 


The flasher neon is normally 
flashed at the time a new corner 
in the matrix is chosen. A new neon 
vhich must fire is thus given the 
activation when the _ coincident 
voltage is applied. Since the flasher 
neon fired each time a new loca 
tion pulsed, it normally fires 

ae ’ 
} 
| 
: y | 
4 €j-—4 AM | 
sD 
Lt 1 R 
eS (. ! 
/ i 
, ' MIN .| ANO 
t are | 
| 7 r . ry 

HOR AND VERT FLASHER HOR AND VERT 

WIRE HOSEN FF WIRE CHOSEN 

FLASHER N reuT FLASHER ON | 
l a J 
FIG, 3-—-Output circuit and timing cycle 


many times a second and there 1s 
no possibility of this tube becoming 
fully deionized. 


Matrix Output 


light the signal 
the will be 
picked up by the multiplier photo 
tube. Whether a signal 


not, indication 


Both the 


and 


from 


neons flasher neon 


neon 18 on 


or an could 
result at 
is on. It is therefore 
look for the output after the flasher 
is turned off 


This can be 


output 
the time the flasher neon 


necessary to 


accomplished by the 


circuit shown in Fig. 3. The output 
of the multiplier phototube passes 
through an amplifier to increase 
the voltage ving available and 
change the d- output level The 
yutput of the amplifier and the 
timing pulse are gated to produce 
the output. Immediately after this 
output, another location is chosen 


for the next output 
The delay the 
of the flasher and the output is 


between irning 


off 
necessary to allow the light output 
of the flasher 


low level. The multiplier phototube 


neon to decay to a 


and amplifier are designed to have 
bandwidth than is 
to follow this decay. 

Where the memory is to 


no yvreater 
necessary 
be used 
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function it 
will always be read in the same 
order. A simple way of reading 
which would cover all corners of the 
memory would be to select 
wire then 
tially select all the vertical wires. 
The next horizontal would 
then be selected and all the vertical 


to yenerate a certain 


one 


horizontal and sequen- 


wire 


wires would be selected again. This 
process then would be repeated un 
til all the 
selected, 
With this method of selection, it 
is always known which corner will 
be the next one selected, Therefore 
the remain step 
ahead of the input and also have 


horizontal wires we} 


circuit can one 
an instantaneous output instead of 
waiting for the flasher 


slow circuit 


neon and 
will 


illu 


decay. A which 
perform in this 
trated in Fig. 4 


To scan the matrix in a 


manner 1s 


sequen- 
tial order, two four-stage counters 


40¥ 


ALL DIODES 
n65 


+500¥ 


ALR 
624 


WY 


WN 


i ( 


FIG, 4 
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and decoding circuits are included. 
The four-stage binary counter has 
2? or 16 configurations. 
Each configuration can be recog- 
nized by the decoding circuit as 
being distinct. 

It will therefore energize one of 
its 16 output lines according to the 
four inputs it receives from the 
counter. These output lines form 
one set of wires to go to the neon 
tubes. 


possible 


The second counter and decoder 
form the second set of wires to the 
matrix. Since the second 
counter is fed by the overflow of 
the first, all 16 lines of the first 
will be while the second 
set remains fixed, The overflow will 
then the 
the 
first set will sweep through again. 

It is that the 
two sets of outputs from the de- 


neon 


selected 


cause another line in 


second set to be chosen and 


necessary one of 


coders have a_ positive selecting 


5~SEC DELAY RELAY 


Schematic diagram of neon-memory function generator 


voltage and the other be negative. 
Since it 
make all counter stages the same, 
this difference in circuitry is in the 
cathode followers and the decoding 
circuits. 


is generally desirable to 


Pulse Input 


The positions of the neon tubes 
up initially so that the 
corner of the matrix which is 
when the counters 
contains the information to 
be read out at the time of the first 
When the first pulse 
in, it is regenerated by the block- 
fed to the AND 
The other input to this gate 


are set 


energized are 
reset 
pulse, comes 
ing oscillator and 
gate. 
before the pulse came was the in- 
formation from the matrix at the 
reset position, 
Since this input is designed to 
have a long time constant, it will 
only the 


of the pulse and the previous in- 


start to change at time 


dea ti bane Aiba ibe Ai Net 
’ wi 470K ’ 
» ’ WA 
J we! 
4¢ + a 
fv 
y 


6 
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formation will be the control on the 
The therefore di- 
rectly available. 

The 


counter 


gate. output 1s 


input pulse also steps the 


and triggers the mono- 


stable multivibrator which in turn 
fires the flasher neon. This sets the 
matrix at the next corner and the 
neon at that any, 
will light. The photo 


tube picks up the light and slowly 


corner, if 
multiplier 


changes the input to the AND gate. 
When the next input pulse arrives, 
the second output is immediate and 
the matrix is set for the third 


position. 


Circuit Operation 


The 
matrix 


decoded output to the neon 


from the first four stages 
gate from the 
The d- 


flip-flops is 


IS a positive zero- 
level. 
level of the 
raised by 
of the 
polarity of the 


reference output 
counter 
the dividers to the grids 
and the 


diodes in the de- 


cathode followers 


coding matrix provides for the 
gate The d-c level 
of the fifth to eighth counter flip- 


flops is lowered by the dividers to 


positive output 


their cathode followers to obtain 
from the zero ref 
The output of these 


ed to 


a negative gate 
level. 
flip-flops 


erence 


are revel obtain 


correct sequencing of the 
output gates. 

The positive input 
oscillator 4 


amplification 


pul 1s 
brought to blocking 
for reshaping and 
The positive output of V, is 
the d- 


phototube amplifier V 


gated 
with level from multiplier- 
Since the 
gate have a slow 


level 


the output information is 


amplifier and 


response to the d- change, 
based on 
the past output of the neon matrix. 


The flasher 
mediately 


neon 18s ignited im 
after the input pulse by 
monostable multivibrato1 \ ind 
amplifier V,. To be certain that the 
flasher 


when the 


neon is partially ionized 
into 


included 


equipment is put 
operation, a pilot lamp i 
light-tight 


lamp is 


in the 
This 
thermal 
after B 


lows the 


compartment 
turned off by the 
three 
This 


equipment to sti its 


relay about seconds 


1s applied delay al 
operation and insures initial firing 
of the flasher neon. 

The circuit shown wi: 
for equipment requiring 
mum read-out rate of 
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negative 


102 103 104 


FIG, 5 


no attempt was made to attain 
maximum speed from the memory 
The 


a maximum 


unit unit as constructed has 


read-out rate of about 
2 ke. This is due to some portions 
of the circuitry and the mechanical 
layout of the decoding and neon 
matrixes. To work at higher speeds, 
the capacitance between all matrix 


wires must be reduced to improve 


rise times and reduce crosstalk 


Multidigit Output 


The 
output 


circuit 
information at the 
Many 
require more bits 
Each bit will 
matrix but most 


each input applications 


however, per in 
put pulse require a 
separate neon 
the equipment can be common 
layout of the matrixes for a 


bit output word is shown in Fig. 5 


Corresponding wire of each 


miatrix are connected together and 


‘I he 


decod 


driven from the same source 


counters, cathode follower 


ing circuitry, monostable multi 


blocking oscillator 
repeated. All that is 


for each additional bit is 


vibrator and 
need not be 
necessary 
a matrix, multiplier phototube and 
amplifier, AND gate and flashe 

The 


negligible 


additional power required 


which 


loca- 


For memorie 


equire a different number of 


ion than 16 by 16 or 256 posi- 
ions, a different 


counter configura 


the counters can 


full 


ion Can be u ed o1 


before they reacn 


The life of the components is 


normally no problem. The counters 


cathode followers and decoding 


provides one bit of 
time of 


FROM LOCATION 
DECODING SECT 


k OUTPUTS 


Neon-tube matrix memory with four-bit output 


circuitry need not be high-speed 


units. Therefore they can 


with 


operate 


relatively low current and 


rise times hi speed 


reasonable 


also allows the crystal diodes in 
the decoding circuits to operate in 


circuits which are relatively in 


sensitive to between 


The 


about 


Variation 
NE-2 


25,000 


diodes have a rated 


life of 


the tubes are 


hours “ince 


on only a fraction of 


the time and are operating at 
due to the 
ain from the 


phototube, the neon life 


about rated current 


large available 
multiplier 


no problem 


Construction 


The layout a typical 


memory 


pny ical 
matrix is shown in the 
The cover holding the 
This 


input 


photoyraph 


neons Is tipped up unit ha 


four output bits per pulse 


therefore four light-tight compart 


ments each with the memory 


neons, flasher 


neon and multiplier 


phototube. The neon memory tube 


rather than being physically 


located at the intersections of cros 


vires, are bunched in a group to 
iJuminate the multiplier phototube 
iniformly 


rhe 


memory 1s 


access time for the neon 


about 100 microsec and 


the consecutive read-out time is the 
and 12% 
1 bit 256 


memory 


same. About 25 tubes 


diodes are needed for the 
vord consecutive read-out 
Sixteen tubes are counter and 
cathode followers 
This work Was 
USAF Cambridge Re 


inder contract AF 30 


uppor ted 
earch Cente! 


635 ee 1D 


165 





9K E*45V 
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Kex 


FIG, 1 


Self-quenching superregenerative oscillator circuit uses 
junction transistor. Point contact may also be used (C), V 


aed 


(iq m 


1000 


FIG. 2—-Wavelorms show circuit voltages V, (A), V: (B), Veo 
(D) and V.. (E) corresponding to circuit diagram 


SUPERREGENERATIVE 


By R. J. KIRCHER* andl. P. KAMINOW 


Hughes 
Culver 


*UMMARY 


lircraft Co 
City, Calif Neu 


Bell Telephone 
York, N 


Laboratories 


Equal on-off intervals of 500-cps audio frequency are ob- 


tained at a rate of 7 eps using junction transistor in basic self-quenching 


oscillator circuit. Effects of circuit parameter variation on oscillator perform- 


ance are given. Operation is possible at higher frequencies 


Pe OF AUDIO-FREQUENCY tone 
produced at a slow rate from 
5 to 10 eps are useful in providing 


performing 
identification and supervisory func- 


alarm controls and in 
tions in signaling systems. 
This 


transistor 


describes a simple 
that 
intervals of 


article 
circuit produces 


equal on-off 500-cps 
tone at a rate of 7 cps. The circuit 
requires one junction transistor 
and provides 23 milliwatts of pulse 
power to a 600-ohm load, Operation 
at higher frequencies and the use of 
point-contact transistors in this cir- 
cuit is possible 

The circuit diagram of the self- 
quenched oscillator is shown in 
Fig. 1. 

Figure 2A is the output signal, 
Fig. 2B is the voltage across the 
resistor Rk, in the emitter circuit, 


Fig. 2C is the emitter-to-base volt- 
*Formerly 


with Bell Telephone Labora 


« tories 
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and Fig. 2D and 2E are the 


and C 


age 


voltages across L, respec- 


tively 


Operation 


To obtain some insight into the 
circuit operation, assume that self- 
takes 


Suppose that the off period has just 


quenched oscillation place. 
been completed and the on period 
is about to begin. Thus the emitter- 
to-base voltage will be slightly posi 
tive (for a pnp unit), the current 
through the LC combination will be 
emitter-to-base_ resist- 
and C 


small, the 


ance will be low will be 
charged positively, 

Capacitor C, will discharge rap- 
idly through L, 
base resistance. The voltage across 


L. will 
change in current, and the voltage 


and the emitter-to- 


increase, opposing the 


across the LC combination will ad- 
just itself to maintain a small posi- 
tive emitter and 


across 


voltage 


base. Oscillations will build up rap- 


idly toward some limiting value. 


Owing to transistor nonlinearity 
these oscillations produce a recti- 
fied current J,, with a fundamental 
that flows 


through the inductance-capacitance 


frequency of 7 eps, 


combination along the assumed 
path shown in Fig. 1. 

This current reduces the voltage 
until V., 


that oscillation ceases. The emitter- 


across C becomes so small 


to-base resistance is now high and 


C, begins to charge through L., R 
and the bias network R,, R,, C, and 
E. The 
the direction of current through L, 


resultant rapid change in 


causes the voltage across the coil 
to decrease rapidly and drive the 
emitter diode further below cutoff. 

The emitter-to-base voltage now 
increases the bias voltage 
V, as C, When V,, be- 


comes slightly positive, the emitter 


toward 
charges. 
diode becomes a low 


again resist- 
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FIG. 3—Circuit performance with varia 
tion in quench capacitor C. (A) and by- 
pass capacitor C, (B) 


FIG. 4—Effect of changes in bias (A) and 
feedback (B) on circuit performance. Sum 
of R, and R, held constant in (A) 





FIG. 5—Effect of changes of load re- 
sistance (A) and emitter resistance (B) on 
circuit performance 


Transistor Oscillator 


ance acro the LC combination and 
the cvcle repeats itself. 


Choke L 


a snort circult 


also serves to prevent 
across the emitter 
and base at the fundamental oscil- 


lator frequency. 


Experimental Results 


ircuit performance was meas- 


ured with a fundamental oscillator 
frequency of 500 cps, a quen h fre- 
quency of 7 cps 


d/D, of unity 
Only one 


and a off to on ratio, 


ignificant element at 


a time was varied. The pulse power 


dissipated in R, and P, is taken as 
A*/2R,. 

Performance as a function of the 
quench circuit capacitance C, is 


shown in Fig. 3A. The power out- 
put and the off-on ratio d/D, do not 
vary appreciably for values of C/, 
above 25 wf. Quench frequency fg 
with C,.. An 
empirical relation for f, is 

‘or. 


varies hyperbolically 


sts tnat 


Variation sSugge 
controlled by a time 
constant rather than by a resonance 


phenomenon since the resonan 


t fre- 
quency Lo! the L Cc circult 1s oe 
chiefly affe¢ ts j it 


the primary control 


Q 
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for the 
iffects 
tor C 


quench frequency; 
of varying bypass capaci- 
are shown in Fig. 3B 
Above a value of 15 uf, d/D, fy 
P, change slightly 
R, is 
quench frequency. 

Figure 4A shows the effects of 


changing the by varying R 


. value 
and 
that 


bypas ed at the 


indicating 
effectively 


bias 
while keeping the um of R, 
and R 11,000 ohms. As 
R, is increased beyond 14,000 ohms 


constant at 


quenching of the 500-cps_ signal 


tops collector 


owing to reduced 
voltage. As R 
zero d/D increases rapidly 
of reduced emitter cur 
Values of P, and f 
related to the value of 
resistance than d/D; thus R, and R, 
can be used as a fine control for d/D 

The effect of the feedback re 
sistance, R, Fig. 4B 
Within the both 
d/D and f 30 that 


R,, can be used as a fine control for 


is decreased toward 
Hecause 
quiescent 


rent are less 


4 


critically 


» 3 shown in 


operating region 


, vary moderately 


quench signal as well as 


over the basic 500-cp 


5A shows that varia 


+¥ ? 


has a marked effect on the 


t performance. Improvement 


ing a more 


litable « 
in the 
variation seen by the 
buffer 
circuit, 
Effects of 
shown in 


itput transformer, a pad 


econdary to reduce the load 
circult or a 
amplifier in the output 
variation in R 
5B. The important 
that d/D 


with only 


are 
Fig 
here is can be 
controlled by R 


changes in f, and J a, 
1,000 to 16,000 ohms 

Although the sum of R, + FR, was 
not varied, it found that for a 


ohms 


prope! ty 
small 


in the range of 


Was 
value of 10,000 


411,000 ohm 


instead of 
the quench frequency 
about 40 


some increase in d/D 


increased percent with 
This change 
increased the battery drain from 4 
ma to % ma 

A resistor 
L and OF 


sistance was increased, and quench- 


with 
decreased d/D as the re- 


placed in series 


ing stopped when the sum of the 
value of this resistor 
sistance of JL reached 
200 ohms. An 
the value of L, 


frequency. 


and the re- 
approx! 
mately increase in 


lowered the quench 
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Regulating Amplifier 


UMMARY 


Servocontrol automatically adjusts gain to accommodate 


changes in attenuation in long open-wire telephone lines. Slope. or un- 


equal attenuation as a function of frequency, in 12-channel carrier systems 


is likewise compensated. Pilot-tone pairs of 40 and 80 ke with 99 and 150 


ke are employed to control gain 


By W. S. CHASKIN and H. R. KIMBALL 


ULTICHANNEL CARRIER tele- 
M phone systems require com- 
pensation for variations in line at- 
tenuation caused by weather 
changes 

The device described is used in a 


new 12-channel carrier telephone 
system to correct automatically not 
only for changes in attenuation but 
also slope-—the change of attenua- 
tion over a range of frequencies 
that occur in open-wire telephone 
lines 

system fre- 
from 40 to 88 ke in 
and 99 


direction. 


The telephone 


uses 
quencies one 
direction of transmission 
to 150 ke in the 


Over these frequency ranges, dif- 


other 


fering weather conditions cause 


large changes in the attenuation 


characteristics of a line. 
the attenuation 


Figure 1 show 


LOW- FREQUENCY GROUP 


Lenkurt 
an Carlos 


Klectrie Co Ine 
Calif 


characteristics of a typical 33-mile 
long telephone Under dry 
weather conditions, the average at- 
about 8 
db and the change in attenuation 
from 99 to 150 ke 
During a sleet storm, however, the 
attenuation at 99 ke 
to 38 db 
150 ke may increase to 60 db. 


line. 


tenuation of the line is 


is only 2 db. 
may increase 
and the attenuation at 
The difference between these two 


values of attenuation (22 db) is 
transmitted 
Under differ- 


ent weather conditions, attenuation 


the slope across the 


band of frequencies, 
may be anywhere be- 


and slope 


tween the dry-weather and _ sleet 
storm extremes. 


The 


any 


regulator compensates for 
attenuation in the 
This 


hort that instead of pro 


range 


covered in Fig. 1. includes 


lines so 


HIGH-FREQUENCY GROUP 
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FIG. 1 
ulation of the equipment described in text 
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Attenuation characteristics of open-wire line. Shaded portions show range of reg 


gain, 
provide vary- 


variable amounts of 
must 


viding 
the regulator 
ing amounts of loss. For long lines, 
the regulator will provide up to 48 
db gain at 99 ke or 72 db gain at 
150 ke. The regulation erro1 


does not exceed 1 


under 
most conditions 
db 


Design Considerations 


Two general approaches, either 
electromechanical or electronic, can 
be taken in the design of regulators 
for open-wire carrier systems 
Electromechanical regulators are 
attenuation 


possible hecause 


changes occur slowly enough to be 


adequately compensated by a me- 
chanical device. In fact, slow regu- 
lator response is necessary to 
prevent wide swings in system gain 
resulting from momentary line 
shorts or induced transients 

One 


regulator now 


type of electromechanical 


used in carrier sy 


tem is a servomechanism consist- 
attenuators 


The 


are driven 


ing of motor-driven 


and slope-correcting networks 
these 

system of amplifiers 
filters to insert the 
characteristics in the line 
they 


motors of devices 


by a relay 
neces ary 
Such 


perform 


and 


regulators, although 


satisfactorily, are large phy sicalls 
and include expensive components. 
Another design 


electronic 


makes 
take 


compon- 


approach 
use of circuits to 
advantage of miniature 
available An 


maller, 


ents now electronic 


regulator more efficient 


and can be inexpensively manufac- 


tured. 


To correct for wide range line- 
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Corrects Slope and Level 


controlled by the 
tone at each en 
band 
A block diagram of 
circult is shown in Fig. 2 ' FIG. 2—Block diagram shows signal and pilot-tone paths 
eration, tne 
maintain 
stant pre 
determined by 
existing within 
loop, indicated by £ 
rhe received band of frequencis 


including the message and the 


\ 

The pllot tones pre 

put are then separated 
me age Trequencti 


through a feedback | O | \ ) i " — 


the flat-s-ai 
FIG. 3—Flat-gain regulator uses four thermistors 


pensatinyg ampline 
The line-equalize 


1-b 


ded by yain and lope-correcting ampli 
ith slope fie In this loop, a pair of very 
their feed harp crystal band-pas filter 
eparate the two pilot tones from 
messaye frequencie After 
irther amplification, the pilot 
ones are separated from each other 
a low-pass and high-pass filter 
ombination, individually rectified 


and compared with d- reference 


two error voltages obtained 
the comparison depend upon the 
el of the pilot tones ; : rey 


itor Output and are u 


A portion ¢ ie regulate yu mine the output of the d- 


mined 
throug! applied tubes. These tubes supply currer 


Slope ( ion follov ie fis n vain nara 


fing 


to the flat-gain and slope-correcting 
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ERROR SIGNAL 
BECOMES 
MORE NEG 
TIVE AST 
AMPLIT 
OF THE 

OPE PILOT 
TONE IN 
CREASE 


FIG. 4—Two slope-correcting amplifiers 
are used in cascade 


networks An 
change of 1.0 db 


output pilot level 
swings these 
control currents through their com 
plete operating range 

Any change in the amplitude of 
a pilot tone at point B will cause 
the characteristic of the flat-gain 
or slope-correcting networks to 
that 


change in 


vary in a direction creates a 


compensating gain or 
slope 

To prevent the from 
responding to transient phenomena 
such as the 
telephone line or momentary inter- 
ruptions pro- 
cedures, the time constants of the 


regulator 


swinging shorts on 


from maintenance 
d-c control circuits are made long. 
If signals are completely lost, alarm 
circuits that monitor the error sig- 
nals will be operated after about 
five The 
either or both of the pilot tones will 
cause audible or visual indication. 

A simplified schematic of the flat- 


seconds delay. loss of 


+ 


REGULATIO 








FIG, 5 
plug in units 
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AT GAIN 


LINE LOSS 


gain regulating circuit is shown in 
Fig. 3. The input transformer pro- 
vides an impedance step-up neces- 
ary to obtain optimum perform- 
ance from a pi-section attenuator. 
Resistance R, and the two therm- 
RT RT 


tenuator. thermistors 


istors, and form the at- 


T he 
characteristic 


have a 
that de- 
through 


resistance 
creases as the current 
them increases 

By varying the current through 
the thermistors, the attenuation of 
the pi-network can be changed to 
the desired 


value. The current is 


controlled by an error voltage ap- 
plied to the grid of d-c 
tube V 

The 


control 


amplifier 


plate-current path of the 
tube third 
thermistor RT,, which is in series 
with RT, and RT 


control current is 


contains a 


as far as the d-c 
concerned. To 
the incoming signals, however, RT, 
is part of the load on the flat-gain 
amplifier tube V 
Therefore, 
trol-tube 


cause the 


any changes in con- 


plate current will also 
resistance of the therm 
istor to modify the amplifier load 
impedance. This alters the gain of 
the amplifier in the same direction 
as the pi-network and provides ad- 
ditional attenuation compensation. 

Thermistor RT, and 
provide temperature compensation, 
They 


controls the input to the flat-gain 


resistor FR, 


form a voltage divider that 
amplifier as a function of ambient 


temperature. Temperature com- 
pensation is necessary because the 
that control the flat 


loss of the 


thermistors 
gain or regulator are 


sensitive to changes in the ambient 





DIFFERENCE IN OB BE 
OF HIGH AND L¢ 


REGUL ATION=s 


temperature as well as to changes 
in control current. 
RT, is not in 


other 


Since thermistor 


the d-c 


istors 


path of the therm- 


and does not carry appreci- 
able 


current, its resistance 18 


dependent only on ambient tempera 


ture. Its effect on the gain of the 
regulator is opposite to the effects 
of temperature change on 


istors RT,, RT, and RT 


therm- 


Slope Control 
A simplified diagram of one of 
the two slope-correcting amplifiers 
Fig. 4 


. le ; 
regulating 


is shown in Signals from 


the flat-gain stage are 


stepped up in voltage and imped- 
ance by the interstage transformer 
and applied to the grid of a pentode 
amplifier 
tional RC arrangement 
feedback. 

The feedback voltage of this am- 
plifier is developed across a two- 
RLC network in which 
impedance to ground varies linearly 
with frequency. By changing the 
resistance of RT, in the RLC net- 
work the impedance variation with 


connected in a conven- 


with volt 


age 


terminal 


frequency can be made to increase 
or decrease 
By passing plate current from 
tube V, through this 
thermistor, a means is provided for 
varying the slope of amplifier V, 
function of 


d ( control 


as a the error voltage 
applied to V, To keep the reactive 
elements in the slope-correcting 
limits, 
two slope-correcting amplifiers are 
Overall performance 
characteristics of the regulator are 


networks within practical 


ascaded 


shown in Fig. 5. 


’ SLOPE CORRECTION 
x 


a 


VWPUT SLOPE 


TWEEN RE 
W FREQUEN 


Flat-gain regulation (A) and slope regulation (B) characteristics. Complete plug-in regulator comprises main chassis and four 
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FIG, 1—Two ultrasonic paths through artifi 
cial ionosphere are compared with direct 
line signal in linear mixer 





Multipath Simulator 
Tests Communications 


By ALBERT F. DEUTH,* HUGH C. RESSLER, JOHN W. SMITH and GEORGE M. STAMPS 


Lal 


*UMMARY Ultrasonic artificial ionosphere uses crystal transducers at 
150 ke operating in air. Heat and fans simulate fading in two air-path signals 


which are compared with direct wire path 


EVELOPMENT iony-ranyg for double-sideband amplit ide mod nal are delayed after modulati 
municatiol julpment ulation for, if the signal wert The transducers are made up of 
quires an ionos t ator ci delayed in advance of carrier mod ADP crystal Sin 


able of duplicating i ra y ulation, the system would no the diamet the 
Lik The frequency | 1V he wavele 
adcing Imuli 
if radio fading and ducers have a sharp bea 
the two an i! | ! Thi “aK it po ibl 
employ hree vat] vi f f fashion ate them in an ordinatr 
which : itmospheri i Di To account for the fading pa without taking special prec: 
I I S 
the I anda ayalti puriou 
: 7 
amplitude o th delay ra i ! ing and rece 
ary Fading due to multi are identical 


random in nature and fol l tand and 


Rayleigh distribution 'av by ivel joint 


Transducers 


simulator employ 
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Multipath simulator with transducers spaced for delay of about two milliseconds. Transmitting transducers are on stand at center and 
the receiving transducers are on stands at left and right 


econd at 20 ©, the delay is 0.9 milli 
foot. The 


path is a direct wire trans 


econd pei third or ref 
‘rence 
traveling from the 


mitted ignal 


transmitter simulator to the re 


ceiver simulatos 

A block diagram of the system is 
Fig. 1. The transmitter 
essentially of a 


shown in 
cathode 
which 


consists 
follower current 
the 
and supplies the current to a ring 
The 150-ke 


ignal is amplitude modulated and 


amplifier 


amplifies modulation signals 


modulator. oscillator 
amplified to drive the transmitting 
A small part of the 
amplified signal is taken as the di- 


transducers, 


rect signal. 

The receiver portion of the simu- 
lator consists of the receiving trans- 
ducers which furnish the input sig 
nals for preamplifiers mounted on 
the transducer stands. These pre 
amplifiers feed band-pass amplifiers 
controls. The 


terminated by level 


OSCILLATOR ATH FOLI MODULATOR 


“ 
+ 


4 


FIG, 2—-Transmitter simulator 
transducer 
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signals are monitored by a vtvm 
combined, de- 
further for 


Considerable amplifica 


and amplified, 
tected 


recording, 


are 
and amplified 
tion and careful shielding are re- 
quired because the signal level out 
of the receiving transducers is on 
the order of a milli- 
The low output of the trans 


fraction of a 
volt. 
ducers is due to the necessity of 
providing damping to increase 
bandwidth. 


Although the system as described 


provides for only double-sideband 


a-m transmission, provision is 
made to incorporate single-sideband 
also 


transmission. Provision is 


made for adding a noise signal. 


Transmitter 


the 
transmitting unit of the multipath 
simulator. The 
of 150 ke is generated by one-half 
12ZAT7 in a tuned L-( 


Figure 2 is a schematic of 


frequency 


carrier 


of a series 


CATH FOLI 


provides modulated carrier output to drive sending 


oscillator circuit. The other half of 
the 1ZAT7 is operated as a cathode 

buffer 
the 
amplitude is 


follower amplifier which 


drives diode-ring modulator. 


Carrier adjusted so 
that the modulated carrier output 
is linear with the modulating signal 
well past 100-percent modulation. 

With matched diodes, 
the diode ring is balanced for both 


the carrier and the modulating sig- 


perfectly 


nal so neither appears in the output 
the other is 


fore, no 


anless There 


modu- 


present. 
the 
lating signal will appear in the out- 
put 


component of 
except as a modulation of the 
carrier. This is desirable when the 


highest modulating frequency is 
close to the carrier frequency 


The 
tional to the current flowing in the 


output voltage is propor 


center-tap circuit with matched 


diodes and with a. sine-wave car- 


rier input that is sufficiently high 
in level to be clamped to essentially 
a square wave by the forward con 
ductance of the diodes. 

Che ring in the transmitter simu- 

ior is operated with a steady-state 
the modulator to 
the quiescent The 

differential the 
cathode of V,, the modulator tube, 


direct current in 


obtain carrier 
voltage between 
and the tap from the 150-v plate 
this 


current flow through the modulator. 


supply causes residual direct 


Operation of V, against a positive 
instead of 
for 


ap- 


direct voltage source 


against ground is necessary 


linearity when the modulation 
proaches 100 percent. 

Output of the modulator appears 
at the grid of V, and is amplified 
by the 12AT7 R-C 


pled amplifier. This amplified modu- 


two-stage cou- 
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Combined carrier signal through simulator 
with paths perturbed by electric fan 


ated 150-ke carrier dris 


ode-Tollower connected 


Ibe Back Has 


impedance coupling may 


ployed to obtain a reasonable power 


output Thi output 1 capacitively 


led to the transducer 


The bridge-type a-c meter indi 


cates the amplitude of the modu 


lating signal or the amplitude of 


the modulated output carrier. In 


‘ 


the modulated carrier position this 
j 


as a simple 
With the 


modulator used in this 


meter may be employes 

overmodulation indicato1 
balanced 
overmodulation will be in 
dicated by a“ 
nift 

The modulating rnal may 
vithin 


band 


ystem, 


pronounced upward 


Carrier 


anywhe! audio-fre 


quence) from approximately 


AW ta BOOO p 


cnemati of the 


I ivure 


preamplifier ampli 


j 


nsaulce!l 


FIG. 3 
path boosts signal to |l-volt for mixing 
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Preamplifier-bandpass amplifier circuit for each delayed FIG. 4 


Two such systems are employed, one 
the delayed path r« 
ceived The 
are mounted in the small boxes on 
The 
plifier has a double-tuned band-pass 
filter 


approximately 


for each of 
signals. preamplifiers 


the transducer stand pream 


input bandwidth of! 


with a 
Overall volt 


14 ke 
age gain of the preamplifier is 25 
A two-stage band-pass amplifier 
using 6AH6 
level of the 
amplifier to a peak value of approxi 


pentodes raises the 


signal from the pre 


mately 1 volt. A separate amplifier 


is employed for each of the delayed 


ignal inputs. Since the direct sig 


nal l obtained DV a wire connec 


no band-pass amplifier is re 


third circuit 


tion, 
quired for thi 

In the 
Fig. 4 
from the two delayed channels and 
the direct 


linear mixer, shown in 


tne composite output signal 


signal channel is devel 


oped across the resistor in the grid 
circuits of the 6AK6 amplifier 

A 6H6 is used for 
the composite amplitud 
lated carrie: \ simple L-C 
removes the 


full-wave de 
tection of 
mod 
filter section carrier 
components from the output of this 


Parallel re 
filter effectively 


onance in the 


the cat 


detector 
suppre ies 
rier fundamental frequen: 


A 6 


a low 


1 cathode followey provide 


impedance output stage for 
recovered in 
signals to the 


A separate vtvm circuit 


transmission of the 


formation recorder 
using a 
12AT7 is 
setting the 


cascade connected pro 


vided for relative am 
plitudes of the various input chan 
nel Inverse feedback is employed 
in this amplifier to stabilize gain 


In the equipment shown the 


Inputs from two delayed paths and 


highest 


frequency, 1s 


width, and hence the 


missible 


per 
modulation 
determined by the band-pass cit 
The 
themselves have an essentially flat 
20 ke 


the limiting elements in the system. 


cuits employed. transducers 


bandwidth of and so are not 


Fading Effects 


velocity of sound in al 


The 


changes 2 


with about 2 


temperature 
feet per sec per devree ¢ At 
quency of 150 ke a 
differential il] 


sufficiently to 


a fre 
mall tempera 
ture change the 
velocity produce 


considerable change in phase 

about OD dew ¢ ove! 
vould 
his effect is 
random 


heat 


chanve of 
24 
the pha se 


foot beam path change 
radians 
made use of in obtaining 


phase A 


source 18 placed between the trans 


change of small 


ducers and under the beam Random 


convection currents intercept the 


beam over a part of its travel and 


cause two effects, the phase 1 
changed in a random manner due to 
the chanyve in velocity and the am 


plitude is changed in a random 
manner due to refraction 
hading rate can be somewhat 


controlled increasing heat in 
tensit 
Oscillograph 


of the instantaneous 


records were made 
value of 
bined carrier signals through the 


The delayed 


perturbed by an electri 


com 


simulator path was 


fan, caus 


ing rapid fading of the resultant 


carrier corresponding to rates on 


f 25 to approximately 


The 


to oO 


the order o 


900 per minute records are 
cillogram 


ansmi bon 


NEAR MIXER 


direct path are 


combined and demodulated to drive recorder 





Design Chart for 


Selective Cathode Traps 


tL ViMARY 


By K. HILLMAN 


‘ 





Kquations for determining attenuation introduced at trap 


frequeney and at other desired frequency used with chart speed determina- 


e) tion of values for R, L and C for cathode trap. Graph can also be used to de- 


termine bandwidth of trap 


= DESIGNING cathode traps of 
the type shown in Fig. 1, 
attenuation must be introduced 


without 
affecting the yain at 


at a trap frequency, f,, 
yreatly 
ome other frequency, f 

It is useful, therefore, to con 
ider how the vain at f relative 
to the gain at f, varies with 
trap Q, 


spaciny o, 


normalized frequency 
and the increased loss 
at f due to the presence of the 
trap. A cathode resistor R, ha 
been included in the circuit, but 


may be set to zero or bypassed, 


if desired 


Chart Construction 


In obtaining the expression 
from which the chart is plotted, 
the following assumptions are 
made: grid-cathode and cathode 
ground capacitances are negli 
gible, the tube is a constant 
current generator | gi} 
and the trap may be represented 
by a parallel combination of R, 
Land C, 

An actual coil has, of course, 
eries resistance, A parallel rep 
resentation is exact, however, if 
the Q of the coil as a function of 


frequency 18 constant 


gain reduction factor at f witl 


gain reduction tactor at f or Jo without trap 
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ind 


gain reduction factor at fy with trap 


gain reduction factor at foor f/ without trap 


] tT Gp R T Rk, 
L + On 


It can then be shown that 


( 


The ratio 


i )+] 


gain reduction factor at | With trap 


gain reduction factor at f without tr ip 


FIG. 1~ Basic cathode trap circuit with 
design equations 


has been plotted against () 


6(2 0) ] é for va 
values of |7 In addition, 
our lines indicating level 
the value of r, remain con 


are shown on the chart 


Example 


An example of a typical design 
problem will show how the chart 
an be u ed to obtain con 
val ic and aid th vavin 
handwidth 

It is desired to reduce 
at 10 me by 
C1 to the ¢v 

The gain at 7 
creased by no more than fi 
cent. The circuit constants a 
R, 0. 4g 5,000 pmhos. Fi 
R, L and C 


The intersection 


! 


1d 


and the cut 
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The CINCH-JAN 
Shield Insert 


—FOR INCREASED COOLING EFFICIENCY 


. aids in maintaining 
lower operating tube ENDS OF 
temperatures . . . equip- we < - INSERT 
ments have fewer fail- 
ures, greater reliability, less maintenance and tube re 
placement costs. 






Six sizes of the corrugated inserts are necessary 
to fit the six sizes of miniature tubes. The seven 
pin tubes require a certain corrugation height and 
three widths: for the small, medium, and large 
ENDS OF sizes. The nine-pin tubes require a different cor 
\nsemene INSERT rugation and three different widths: for small, 
medium and large tubes 





CINCH corrugated inserts are 
made from 0.003 inch 
cadmium-plated brass shim 
stock with black matte 

finish; bent into a circular 
shape, the ends fitted 

together, and then inserted into 
the proper shield. The insert 
makes contact with the glass 
bulb on one side and the shield 


20K22594 





on the other, distributing the E-+ D 
hot-spot on the tube and conducting I?HAPF LH LPWPIRFRI’ 
the heat to the shield with a + Sf htt be ' 


greater radiating surface 


These inserts may be adapted to operat 
ing equipments presently in use with no | | 


> 


chassis modification or additional space | 
requirements 

| 

| 


— 


* — B -~. 
Centrally located plants | 


at Chicago, Shelbyville 





rseden ond CONSULT CINCH 
CINCH MANUFACTURING CORPORATION 
1026 South Homan Ave., Chicago 24, Illinois 
Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 
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Design Chart 


(Continued from page 174) 


Also, 7 1.05 (20) 21 ] 
JA ] 0.005R so that 
R 4,000 ohms 
Zeoms @ = aw Oh ie 
YQ 9 
from which 
L207 wh 
C2300 pul 
Suppose a 0.7-~h coil is now 
made and found to have a Q>90. 
Let the measured value be Q 
i30. The chart shows that the 
intersection of 7, 1 + 20 
130/90 30 and Q46(2 4+ 6)/ 
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94 occurs for value 
of r./\r,| ~ 28.5 and for ir 
1.05 


If desired, the inductance may 


(1 + 6) 


be reduced, assuming the coil Q 
is held constant, so that r,/\r 

20 is again obtained but at a 
value of ir.) < 1.05. 


Trap Bandwidth 


Sometimes a band of fre 
quencies rather than a single 
frequency is to be attenuated. 


The chart may be used to gage 


the trap bandwidth. In the pre- 
ceding example, the range of fre- 
quencies where the gain relative 
to 7 mc is decreased by a factor 
of ten or more can be found. 

Since 7 21, for |7 ; 
(1.05 10.5, then 7 - 
The intersection of r,/\7 2 
with the curve r 1 occurs at 
about Q/6(2 + 8)/(1 + 8)| > 
2 Q|5| = 1.7, so that 2/8) = 1.7 
90 ~ 0.019. Hence the trapping 
bandwidth (as defined) is 0.019 
(10) or 0.19 me, 
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‘ “ ” ° ° . eye 
For Extra Capacitor Life and Reliability — 
ry. ™ “ 
Mallory Telephone and Computer Grades 
Certain types of electronic equipment demand the ulti e Units similar to telephone grade but with recom- 
mate in reliability and long life in all component ; mended voltage ratings lower in relation to anode 
either because replacement would be highly expensive forming voltages: particularly useful for high sta- 
or because complex circuits require extreme stability. bility and low leakage in computer circuits 


kor applications of this sort, beyond the range of stan 


dard commercial products, Mallory manufactures elec- Mallory capacitor specialists will be glad to consult with 


trolytic capacitors known as telephone and computer you on the selection and application of special grades 


grade. These capacitors have premium characteristics for your special circuit requirements. 
obtained by special techniques in processing. 


‘To assure highest quality, extra precautions are ob- 
served in the selection of materials, and in manufacturing 
..even beyond the extreme care normally practiced in 
making Mallory commercial grade capacitors. Special For all capacitor needs .. . see Mallory first! 
electrical processing operations produce exceptionally 
low leakage current and series resistance. Rigid pre- “or e great majority of civilian and military ele« 

testing assures as much as twenty vears’ life on a sta- tron circuits, Mallory upplie at complete line of 
mercial and JAN grade electrolytic capacitor 
. ies can be counted on to render superior performance 
his extra measure of performances available in three ' + Mall ' 

; it economical Mallory also manufacture the 

different series of Mallory capac 


tistically high percentage of capacitors of this grade. 


ors ‘ 
, far ‘ he pioneer fabricated plate capacitor 
nuous duty at 85° C.; also miniature 


re ¢ le etrol VLC 


e Units manufactured to conform in appearance and 
tantalum capacitor 


construction with current telephone standards. , 
capacitor Write or eall for com 
e Capacitors of telephone grade performance, but 


with physical design other than that called for in 





telephone applicatior 


Expect more...get more from 


Serving Industry with These Products: 





P_R.MALLORY &@ CO. inc 


Electromechanical—Resistors ©® Switch ¢ Tuning Devices © Vibrators 


Electrochemical—Capacitors © Rectifiers © Mercury Batteries 





Metallurgical—Contacts © Spe 1| Metals © Welding Materials 
Parts distributor ; r tie tock Ma ry 
standard compor t for your convenience 
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Electrons At Work 


New Carrier Communications and Radar 


Newly commissioned U. S. S. Saratoga uses the latest electronic 
devices to improve detection and fire control besides furnishing 
navigational signals and communications to aircraft. Barrel-shaped 
structure at top of mast (left) is enclosed Tacan navigation-aid 


Shock-Velocity Measurement 


AN ACCELEROMETER that 
iently produces shock-damaye data 


conven 


previously unavailable may even 


tually lead to design changes and 
improvements in the shock-load per 
formance of aircraft and shipboard 
equipment. It was developed by 
T. A. Perls and C, W. Kissinger at 
the National Bureau of Standards 

Conventional velocity meters com 


prise a heavy mass, spring-mounted 


Construction Of DEW 


or 
» a] 
“= 


Temporary Air Force communications 


tower is erected at early-warning location 


178 


to a 
test 
ture and frame 


frame attached to the 
When the test 
are accelerated, the 
fixed in 
small fraction of the natural period 


rigid 
tructure, struc- 


mass remains space for a 
of the spring-mass system. For this 
short time, displacement of the mass 
relative to the frame is equal and 
opposite to the absolute motion of 
the frame 

This motion 


relative causes a 


North 


Line In Far 


Module-type housing being erected near 
air strip for radar-communications use 


Edited by ALEXANDER A. McKENZIE 


antenna, used with system developed by Federal! Telecommunica 
tion Labs. Antennas for uhf communications are visible at the cor 
ners of the flight deck. Detail of similar antenna mounted on gun 
tub is shown at right. Eight antennas provide 360-degree cover 


pick-up coil to cut lines of force of 
a constant magnetic field, generat- 
ing a voltage. Such voltage is pro- 
velocity 


portional to the relative 


between the mass and the frame 
and, for a short time, it is propor- 
tional to the absolute velocity of the 
frame, 


These 


meters have an 


conventional velocity 
indesirable low-fre- 


quency resonance between 3 and 5 


ortoas.. 
A eal - ~ ¢ 


Mobile unit Western Electric 


personnel in vicinity of radar stations 


transports 
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VOLTAGE REGULATED 
POWER SUPPLIES 


Lor powering electronic. equipment 


a Meer sR: 
with NEW-IMPROVFD FEATURES 


* FAST RECOVERY TIME 
* GOOD stasuity 
* LOW output IMPEDANCE 


KR Voltage Regulated Power Supplies are conservatively 
rated and are designed for continuous duty at 50°C ambient. 


BEGULATION Less than 0.2 volts for line fluctuation from 105- 
125 volts and less than 0.2 volts for load variation from 0 to 
maximum current. 


RIPPLE: Less than 3 mv. rms. 


STABILITY. The output voltage variation is less than the regula- 
tion specification for a period of 8 hours. 


RECOVERY TIME: Less than 50 microseconds. The excursion in 
the output voltage during the recovery period is less than the 


1.5 Amp. a SERIES 


ies ach supply | 19” [12%4"] 17" | $625 | 
has two | 19" |12%4"|17" | $625) 
15 amp. [19"}iove"[17™| $608; 
outputs 119" 112%" 17" | $695 | 


600 ma. _KR SERIES 


0-150 


100-200 
195 325 


_6.3V AC 
Each supply 
has two 
10 Amp 


outputs 


regulation specification. 


Qurrur IMPEDANCE: Less than 0.1 ohms from 20 cycles to 
KC. Less than 0.5 ohms from DC to 20 cycles. Many units 


have very much lower output impedance. 


Each supply 
has two 
5 Amp 
outputs 


Each supply 


FEATURES 


100-200 
195-325 
295-450 


has one 
3 Amp 
output 


@ Fast Recovery Time, Suit 
able for Square Wave Pulsed 
Loading 

@ Voltage Range continuously 
variable without Switching 

@ Either Positive or Negative 
may be Grounded 

@ Oil Filled Condensers 

@ Wire Harness and Resistor 
Board Constructien 


All models available for 400 cycle operation on special order. 


@ Power Requirements 105 
125 volis, 5060 cycles 


@ Terminations on rear of unit 


@ Locking type voltage contro! 
AC, OC Switches, Fuses, and 
Pilot Lights. 


@ Color Grey Hammertone. 
@ Guarantee One Year 


To include 3° Current and Voltage Meters, Add M to Model 
number (eg RA 16M) and Add $30.00 to the Price 

To include Dust Cover and Handies for Table Mounting, Add C to 
Model number (eg KRIG-C) and Add $10.00 to the Price 

To include Meters, Dust Cover and Handles, Add MC to Model 
number (eg KR16 MC) and Add $40.00 to the Price 


PRICES F.0.8. Flushing 


A LINE OF 50 MODELS 
Available from Stock - Catalog on Request 


KEPCO LABORATORIES 


131-38 SANFORD AVENUE - 
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Large barium titanate velocity meter is 
bolted to structure being shock tested. It 
acts as a transducer to convert shock into 
an electrical signal 


cps and are impossible to adjust 
more than approximately under con 
ditions of movement, such as a roll 
ing ship. Large errors may be in- 
troduced if the instrument is used 
with its sensitive axis other than 
vertical. 


The 
tanate velocity meter operating on a 


new device is a barium ti 
different principle. It is essentially 
The 


sensing element is a group of four 


an integrating accelerometer. 


each 3 


inch thick. 


piezoelectric transducers, 


inches in diameter and 4 


Sensitivity of the device is 
that an applied acceleration of one 
gravity unit will produce electrical 
output of approximately 200 milli 
volts 


such 


Linear range is better than 
300 wg. 

the 
must be 


Acceleration output from 
element 


obtain a 


barium titanate 


integrated to velocity 
signal, which can be done using a 
simple R-C integrator. A 
sensitivity of 4 millivolts per foot 
per might be 
the amplifier recorder. 
With commercially flat crystals, 
the resonant frequency of the meter 
is 6,900 cps. 
tals increase resonant frequency to 
10,200 eps. 
sible resonant frequency, the veloci- 
the barium 
disks and the loading mass must be 
in contact over their entire mating 
The assembly then acts 
as a compression spring. 
The force exerted by the 
that hold the 
must be so applied that the surfaces 
against the 
disks are not distorted 


velocity 


second available at 


Optically ground crys- 
To achieve highest pos 


meter base, titanate 


surfaces, 


bolts 
assembly together 
bearing piezoelectric 

Contact in 
estab 


the present instrument is 


UG- 290/u 
COMMECTOR 


Cross-section drawing shows the four bar- 
ium-titanate wafers that are the heart of 
the electromechanical transducer that 
was recently developed at NBS 


lished by machining three ears on 
the loading mass and on the base 
and The 
force exerted by the three assembly 


providing an undercut 
bolts is applied relatively uniformly 
around a circle of smaller diameter 
than that of the 


disks. 
With the device mounted on a 


barium titanate 


theoretical 
should be 0.7 
unmounted resonant frequency, as- 
Such 
coupling can be obtained using a 

lead that has 
proved not to flow appreciably dur 


heavy object, resonant 


frequency times the 


suming perfect coupling. 


inch mounting shim 


ing six days. 


Tesla Centenary Honors High-Frequency Pioneer 


Nikola Tesla, in 1922, experiments with high frequencies in his laboratory 


ACCORDING to the best available in- 
Nikola Tesla 
in what is now Jugoslavia on July 
10, 1856 He died in New York 
City on January 7, 1943. ‘He was 


formation, Was born 


180 


about 28 years old when he came to 


America, but the young man 
brought with him the idea of a new 


alternating-current power distribu 


tion system based upon the poly- 


phase induction motor. Current 
electrical power practice bears wit- 
ness to the importance of his ideas. 

Despite his latter-day flamboyant 
pronouncements in the press, Tesla 
did not ever achieve a like measure 
of success in high-frequency radio 
communications or—a pet project 

wireless transmission of power. 

Writing about 
tion to high frequency, L. P. 
Wheeler in 1943 pointed out that 


a perusal of pertinent patent speci- 


Tesla’s contribu- 


fications indicated Tesla’s superior 
of three While they 
effectively exploited for 


grasp ideas. 
were not 
his idea 


than 


communications purposes, 


appear to have been clearer 


those of his contemporaries. 


He understood the idea of in 


ductive coupling between driving 


and working circuits; he saw the 


importance of tuning both circuits 


the idea of an oscillation trans 


former): and he had the idea of a 


capacitance-loaded open-secondary 
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Surprise 


Another product, from Helipot! 
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Discriminating engineers, the world’s toughest 


critics, applaud the brilliant performance of Helipot’s 


brand new trio series 5400, 5600 and 5700 single-turn 


precision potentiometers 


According to the program notes, these three virtuosi 


come in a choice of five mounting-and-bearing 


oo 4 
™ eet 
SER: ' ' 
> « combinations. A one piece, dimen ionally-stable plastic 
_ ’ 
YE 5400 *, housing eliminates a separate rear lid. There ar 


tighter tolerances on linearity and mechanical run 


‘ 


A new rotor design reduces mass... perm 


in decreased 


(Sp lower contact pressure... results 


— & 
ef coil wear, more reliable operation, greater life 
. expectancy. Incidentally, torque is lower 


They’ re a quiet trio, too, Maximum noise, at 100 


rpm, with 1 milliamp of slider current, is 100 millivolts 


Sweet music to any electronic designer’s ear ! 


For complete information and specifications on these three 


new HELIPOT* precision potentiometers, write for data file701. 


* 
first in precision potentiometer 
Helipot Corporation, South Pasadena, California 
Engineering representatives in principal citte 
ate ® 


a division of Beckman Instruments, Inc 


Want more information? Use post card on last page 


ELECTRONICS July, 1956 





i ? a ‘ aa ‘aan te ‘ * > . ‘ge . ‘i 
circuit, All this was presented in Radio Paging Eliminates 
lectures or patent disclosures prior 


°. i! ] . > ; » 
bo 1804. 7 Publie Address 


Tesla’s great body of unworkable DISADVANTAGES of public-address 
or unworked ideas was not s80 paging or sound-signaling systems 
limited, however. For example, the can be overcome by radio systems 
late E. H. Armstrong wrote, a few provided equipment is not too com- 
months before his own death, “... plex or expensive for all those re- 
in my ‘Appreciation’ of the work of quired to use the service. Various 
Tesla which came during wartime systems have been suggested or 
(1943), there was much research used varying from the Hollywood 
under way toward reducing the closed-loop cueing system to selec- 
Tesla concept of the guided weapon tive signaling devices that can be 
in various laboratories—I consid- operated many miles from the cen- 
ered it inadvisable to draw atten- tral transmitter. 
tion to the subject by reference to In Great Britain, according to 
Tesla’s early concept of the matter. McGraw-Hill World News, British 
So far as I know, the credit for the Communications Corp. of Wembley, 
concept rests entirely with him.” England, is producing a Radiopage 
equipment that uses transistors in 
a receiver that picks up energy 
Wireless-controlled boat (1897) , ; 

from a closed wire loop encircling 
the building in which communica- 


tion is desired 


New Wind Tunnel Depends On Television The frequency band includes 75 


j ; 


i 


Three strategically placed RCA television cameras in the new 10-by-10 foot supersonic 
wind tunnel located at Lewis Flight Propulsion Laboratory, Cleveland, permit safe obser 
vation of tests. Monitors shown are installed at the tunnel control room 


: to 87 ke and each receiver is al- 
Man-Made Industrial Diamonds located a frequency 250 cps from 
its neighbor, allowing a total of 

50 channels. Signals picked up by 

a ferrite rod antenna go through 

a stage of r-f amplification and are 

rectified by a germanium diode. 

Selectivity is obtained with a crys- 

tal filter tuned to one of the 50 

different carrier frequencies of 

which the transmitter is capable. 

A gating transistor controls ap- 

plication of high voltage to the 

audio stages so that only when a 

signal of correct frequency arrives 

does the gate open and the a-f 


: stage operate. Audio power to the 
Production of man-made diamonds in 1954 by scientists of the General Electric Co. is 

commemorated in an exhibit of 100 carats of small industrial crystals at the Smithsonian 
Institution. The stones were made since 1954 using pressures of 2.7 million pounds a 
square inch at temperatures above 5,000 F. They are not commercially available not carried in the pocket but laid 


loudspeaker is about 5 milliwatts 
When the receiver (illustrated) is 
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A COMPLETE LINE OF DEPENDABLE ENCAPSULATED RESISTORS 


= a. FS 


PERMASEAL 


PRECISION WIREWOUND RESISTORS FOR 85C AND 125C AMBIENTS 


For applications requiring accurate resist 


pecial plastic that extends protection well 
ance values at 85C and 125C operating veyond the severe humidity resistance 
temperature in units of truly small phys 


pecifications of MIL-R-93A and Pro- 
resistor you posed MIL-R-9444 (USAF) 

46 standard Perma These high-accurac\ 
or axial lead style: 


resistance wire 


ical size—select the precise 

want from one of the 
il designs in tab 
Winding form 


y units are available 


e¢ tolerances down to 
Wy Aare 4 


in close resistan 
and em O.1% I} 
bedding material are matched and inte aged by 


grated, resulting in long term stability at 


arefully and properly 
a special Sprague proce 


that they maintain their accuracy 
rated wattage vithin the limits set by the most 


er the operating tempera 


ure rang embedding material is a tringent military specifications 


FOR COMPLETE DATA 
WRITE FOR COPY 

OF SPRAGUE % 
ENGINEERING 


BULLETIN NO. 122A 


SPRAGUE ELECTRIC COMPANY + 35 MARSHALL ST. * NORTH ADAMS, MASS 
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AIRBORNE 
ANTENNAS 


-~designed for 
production, to save 
time and money 


TRANSCO offers fully integrated 
antenna facilities a single respon 
sibility for design, development, test 
ing and manufacturing. You can 
count on TRANSCO to take your job 
from problem through production 
in fastest possible time, and at 
minimum overall cost 

Should you have antenna problems 
involving development, manufacture 
or test, we invite your inquiries, 


yp RB GE NA SE SAME 


f 


AA 
i 


, 
Hy 
LRA 


‘co 
RODUCTS, INC. 


Always the Finest in Avionics 


12210 NEBRASKA AVE,, 
LOS ANGELES 25, CALIF. 
IN MAJOR AREAS 


REPRESENTATIVES 


Want more information? Use post card on last page 
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(continued 


flat on a table, a mercury switch 


‘ 


irns off the unit 


> Transmitter Unit 
output of 25 watts, the transmitter 


With a powe1 


is considered adequate to cover an 
acres. A control 


unit contains 50 crystals. 


area of some 30 
Signals 
from the control unit pass through 
a limiter and then amplified 
sufficiently to drive a push-pull out- 
put stage. Amplitude modulation is 


both 


are 


used on plate and = screen. 


Output impedance can be adjusted 
between 50 and 300 ohms 

A loop Q up to 10 can be expec ted 
and as the frequency of the trans- 
with the 


capacitors 


mitter is varied selector 


switch, tuning are 


switched in each time transmitter 


frequency is changed by an incre- 
ment of 2.5 ke. It is 


tune the transmitting loop by 


necessary to 
the 
addition of series capacitors so 
that a resistive load is presented to 


the transmitter 


Siting Communications Stations 


Ground clutter, the generally unwanted signal return from hills, trees and other low 


objects, has been put to use by the Signal Corps. 


Propagation maps, showing possible 


uhf signal paths, can be prepared by superimposing radar reflections upon terrain maps. 
The light areas shown above indicate good communications paths from a 147-foot tower 


at Washington National Airport 


Army Meteorologists Study Duct Effects 


Instruments mounted on the 200-foot tower 
measure changing meteorological condi- 
tions during correlation tests on propaga- 
tion ducts 


conditions that cause 
ultra- 


ATMOSPHERK 
ducting, or 

high 
beyond 


propagation of 


frequency radio signals far 


the 
recognized 


optical horizon are 
but 


The phenomenon is im- 


quantitative data 
are lacking. 
portant to the military since trans- 
missions thought to be private have 
sometimes been heard at distances 
great as compared with the loca- 
tion of the desired receiver. 

ranch, Plans 
Division, Aviation 
Meteorological Dept., Army 
Proving Ground, Fort 
Huachuca, Arizona, is currently us- 


Special Studies 


and Programs 
and 


Electronic 
ing airborne electronic equipment 
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performance-quaranteed 
AEN Lae 


We have taken the guesswork out of using molybdenum permalloy*powder 
cores, for Magnetics, Inc. Powder Cores are Performance-Guaranteed 
What’s more you can specify as an extra, Magnetics’ exclusive feature 
color-coding. Color-coding Ils y emble ithot pecial testing, 
how many turns to put on these cores, fo y are graded and coded accord- 
ing to inductance before tl 


Bulletin PC-103 giv yo letaile rm T ind the Powder Core 
Color-Coding Card guides your assemb and others with production 
responsibility. Why not write for your copies today? Magnetics, Inc., Dept 


CABLE: Magnetics 


E-30, Butler. Penn yl Vania. “*Manyfactured under a license with Western Electric Co. 
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New. . - LOW COST 
PRECIOUS METALS 
PLATING PROCESSES! 


Sol Rex- 
BRIGHT 


PRECIOUS METALS 


PLATING 
ans 


From coast to coast, electronic and 
electrical manufacturers are installing 
Sel-Rex Bright Gold, Rhodium and Silver 
Processes as best suited to their exact- 
ing requirements 


Sel-Rex BRIGHT PRECIOUS 
METAL PROCESSES have 
unique features which 


Sel-Rex PROC 
ESSES used 
extensively in 
following 
products 


ey y 


make them particularly 
suited for the electronic 
; and electrical industries 


Sel-Rex Bright Gold, for 


Printed Circuits example, gives a mirror 
bright finish directly 
from the bath — regard 
less of thickness require 
ments economical, too 

one gram does the job 
of 2 grams of conven 


tional 24 K, gold 


Among the many advan 
tages of Sel-Rex Bright 
Rhodium is that it actu 
ally plates bright longer 
(heavier deposits) than 


other rhodium processes 


“EXTRA — Sel-Rex offers 
A.S.C.— Automatic Stress 
Compensation — a spe- 
cial technique which 
counteracts the high 
stress characteristics in 
herent in conventional 


Reflectors precious metals plating. 


Sel-Rex Precious Metals, Inc. 
229 Main Street . Belleville 9, N.J 


Manufacturers of 
Sel-Rex BRIGHT GOLD © RHODIUM e SILVER 


Mail the coupon today for latest literature 
and case histories 


’ 
Dept. EL] ‘ 


| Sel-Rex Precious Metals, Inc 
220 Main St., Belleville 0, N. J 


"lease rush descriptive teral ‘ and technical 


I 
data on Sel-Rex PRECIOUS METALS PRO 
ESSE! 


Want more information? Use post card on last page 
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(continued 


Olficer checks wind direction, velocity and humidity at base of 200-foot tower. Recorder 
at left is connected to wind vane, the center recorder indicates velocity of an anemometer. 
Motor operated psychrometer and recorder are at right 


to analyze effects of temperature 


and humidity changes on micro- 
wave transmissions. 

A duct is a layer of atmosphere, 
based either at the earth’s surface 
or aloft. Ducts may 
from 10 to 100 feet 
have been measured from 100 to 500 
feet. 

With a normal lapse rate in the 


be anywhere 


high. Some 


atmosphere, temperature and hu 
midity decrease with altitude. When 
the temperature, instead, increases 
with height and humidity decreases 
at a rate faster than normal, con 
ditions are ideal for the formation 
of ducts 


dimension of a surface base duct, 


The greater the vertical 


the greater the range of frequencies 
affected. 

When a duct 
above the transmitting and receiv- 


is aloft, its base 


ing stations, only those transmitted 


beams forming an angle of less 


prs a 


Helium-filled Kytoon is a nylon covered bal 
loon with a stabilizing tail section. A Wire 
sonde picks up meteorological information 
and sends it back down the wire to the 
ground in tests being conducted at Gila 
Bend, Ariz. 


than a deyree with the base of the 
duct are deflected back and extend 


beyond the line of sight 


‘Transhorizon Utilization 


IN NOTICE of proposed rule making, 
FCC says, “There is no question but 
that the 
horizon transmission) may 


technique (of over-the- 
prove 
to be economical and feasible with 
respect to short-haul international 
fixed circuits and there appears to 
be a great number of applications 
where the techniques might possibly 
be useful for the domestic fixed 
service perhaps, in some instances, 


replacing or supplementing conven- 
tional systems”. 

> Information Needed—Desired by 
July 1 is specific information as to 
whether tropospheric transhorizon 
fixed circuits can share with con- 
ventional circuits the bands above 
940 mec. Also wanted is data show- 
ing anticipated use of tropospheric 
circuits, state of the art in tech- 
niques and equipment and evalua- 
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TEXAS INSTRUMENTS PROGRESS REPORT ON HIGH FREQUENCY 


VHF transistors NOW! 


ae 


NEW ‘GROWN-DIFFUSED’ Hicu cain vir Transistors with usable power levels and band 


TYPES COMMERCIALLY widths are now immediately available from Texas Instruments . . 
AVAILABLE IN another first for the leading producer of silicon and germanium 


transistors. Your design horizons are now extended to include 

PRODUCTION QUANTITIES all-transistor TV, FM, and VHF receivers and transistorized 
amplifier, oscillator, or switching applications in communications, 
telemetering, or radar. 


NEW VHF GERMANIUM TRANSISTOR 


— OSCILLATING FREQUENCY IS ABOVE 250 MEGACYCLES alpha cutoff 
i frequency is 200 me. Typical gain is 12 db at 100 me (unregenerative ) 
' This performance in a production transistor was unheard of prior to 


perfection of the “grown-diffused” method — an exclusive Texas Instru 
ments technique 


NEW HF SILICON TRANSISTORS 

FREQUENCIES TO 30 MEGACYCLES, rated 30 volts and 125° C, make 
these “grown-diffused” units ideal for high temperature military and 
commercial applications. They increase to 10 the types of silicon tran 
sistors now available from Texas Instruments, and represent the con 
tinual improvement in frequency, gain, and power made by the pioneer 
producer of silicon transistors. 


OTHER NEW SEMICONDUCTOR DEVICES FROM Ti 

NEW HIGH POWER TRANSISTORS 12-watt dissipation germanium power 

transistor and 8.75-watt dissipation silicon power transistor. NEW HIGH 

VOLTAGE RECTIFIERS — full wave and single junction half wave 1500 
a volt silicon units stable to 150° C. NEw HIGH CONDUCTANCE DIODES 


a 4 types of axial-lead silicon junction diodes with 100 ma forward cur 


rents and 0.1 wa back currents 


All these devices in production and available immediately. Write today! 


LOOK TO Ti FOR: GERMANIUM VHF, i 
POWER, RADIO, & GENERAL PURPOSE TEXAS INSTRUMENTS 
TRANSISTORS @ SILICON HF, POWER, 7 INCORPORATED 

& SMALL SIGNAL TRANSISTORS @ 

SILICON RECTIFIERS AND DIODES 


6000 LEMMON AVENUE DALLAS ©. TEXAS 
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ATTENUATION 
to 3000 mc! 


SINGLE “in-the-line” 
ATTENUATOR PADS 
and 50 ohm COAXIAL 
TERMINATIONS 


This new group of pads and termina 
tions features the popular Types C 
and N connectors, and permits any 
conceivable combination of the two 
styles 








six-position 


TURRET ATTENUATOR 


© Frequency Range: dc to 3000 m 
Characteristic Impedance; 50 ohms 

®@ Available Attenuation; Any value 
from 1 db to 60 db 

@ Accuracy: + 0.5 db 
Power Rating: One watt sine wave 
power dissipation 


STODDART 


Aircratt Radio Co., In« 


6644-A SANTA MONICA BLVD 


HOLLYWOOD 38, CALIF. + HO 4.9294 


— a 


Want more information? Use post card on last page 
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continued 


tion of relative spectrum utilizatioi above 100 mec. Unmentioned is the 


efficiency as compared with conven- technique of ionospheric forward 


tional line-of-sight systems. scatter, which customarily operates 
The questions concern only tropo- in the frequency region of 30 to 50 
spheric propagation, having a pres- me over distances between about 
ent practical range of about 200 500 and 1,500 miles. Circuits are 


miles using frequencies generally experimental or military now. 


Photoelectric Sampler Detects Nerve Gas 


Back (left) and front (right) of a nerve gas detector built by RCA for Army Chemical 
Corps. In principle, a chemically treated paper tape is drawn past a photocell. Then it 
is wetted and exposed to ambient air pumped through the unit. Hazardous industrial or 
commercial gases react with the impregnated paper to change its color, which is sensed 
by a second photocell. If the before and after colors do not balance, an alarm is sounded 


Toll Highways Check Vehicle Seales 


PLE 


nee 


Accuracy of the electronic weighing mechanism used to determine load of trucks on 
turnpikes is tested with a hydraulic jack and load cell similar to that employed under 
scale platform. A series of weight readings obtained with the Baldwin-Lima-Hamilton SR-4 
load cell is checked with those recorded in the toll booth 


> ese » ’ . ; 

Research Publication 
MILLIONS of dollars are being spent 
in tax-supported institutions for re- 


the expedient of publishing regula 
monthly reports, beginning Janu- 
search that should benefit industry. ary 1956. 

Priced at $1.25 each, these re- 
ports are available from Office of 
Depart- 


To make the results of its scien- 
tific contribution available, Naval 
Research Laboratory has adopted Technical Services, U. S. 
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DATA FOR 


Abrasion Resistant 


Sand Blast Nozzles. Spray Nozzles. SS Minute, yet strong tubing of AlSiMa 

Hard, homogeneous, long-lived. Suited > hg Alumina. Parts in inset magnified thre 

to the most exacting uses. sige i times (smaller one .013” OD); othe 
Sah ; approximate actual size. 


AlSiMag Alumina Ceramics 
open new fields for designers . . . 
permit designing to higher temperatures, 
higher frequencies, greater strengths. 


Designers are generally familiar with the plus values of 
AlSiMag technical ceramics for standard industry appli- 
cations. However, recent developments—particularly 
in new, high-strength, high-temperature AlSiMag 
iil eek’ Gibiad stenshitalic Aluminas—have greatly enlarged their range of use- 


for sensitive machine and instrument fulness. ; : : 
settings—other demanding applications. - Do you need a material with such versatile character- 


istics as shown on this page? AlSimag technical ceram- 
Ee Pee ics have helped many designers solve problems . . 
One gee may help solve yours. Send blueprint with complete 
operating details for our recommendations. 


PLANTWIDE VACATION—First Two Weeks of July 


AMERICAN LAVA 


Sn. 
CORPORATION wns A subsidiary of 
CHATTANOOGA 5, TENN. “9. Minnesot# Mining and 


Manutacturing Compar 
55TH YEAR OF CERAMIC LEADERSHIP 9S Manviacturing tae | 


AlSiMag Tool Tips for cutting an 
machining strongest alloy steels. 


& ghd 4 


# 


Branch offices in these cities (see your local telephone directory): Cam- 
bridge, Mass. * Chicago, Ill. * Cleveland, Ohio * Dallas-Houston, Texas 
Indianapolis, Ind * Los Angeles, Calif. * Newark, N. J. * Philadélphia, Pa. 
St. Louis, Mo. * South San Francisco, Calif. * Syracuse, N. Y. * Tulsa, Okla. 
Thin... Strong Canada: Minnesota Mining & Manufacturing of Canada, Lid., P. O. Box 
Electron Tube Spacers as thin as .009” 757, London, Ontario. All other export: Minnesota Mining & Manufacturing Rollers for flattening inductance wire 


have remarkable strength. Similar parts Company, International Division, 99 Park Ave., New York, N. Y¥. @ new application for AlSiMag. 
might solve other application problems 


where superior insulation is needed. 


Heat Resistant 


Smooth, easily coated AlSiMag Cores Support Rings for Heat Treating Fix- Rotary Seals and Plungers. Extraord 
for ink, Metat Film and Carbon De- tures. Welding Jigs. Hold-down Jigs nary wearing qualities. Surface fini 


posited Resistors. for heat applications. es fo mast exacting specifications. 





Visit Booth 127 
Western Electronic Show 
August 21-24 


PROJECT: = ~~ 2 
QUALITY ~ 
CONTROL. 


TARGET: 


-On every 
electrical and electronic application 
because from ingot to final 
inspection, every test known to 
science safeguards the quality of 
Wilbur B. Driver Precision Alloy 
These tests assure performance a 
specified! Why not consult a 
Wilbur B, Driver sales engineer for 
recommendations on precision 
alloys for your application 


Chemical Laboratory \| Specialiets ia “f 
PRECISION * 


Wilbur B. Driver Co. ae 


NEWARK 4, NEW JERSEY Lf 


For Over Thirty-five Years Manufacturers of Dependable 
Electrical, Electroni« Chemical and Mechanical Alloys 


Want more information? Use post card on last page 


ELECTRONS AT WORK 


ment of Commerce, Washington 25, 
D. C, Each bulletin contains 50 to 
60 pages and carries articles by 
members of the NRL staff 

There is a list of problems ac- 
cepted and a number of problem 
notes in electricity, optics, radio, 
sound and other fields allied to that 
of electronics 

A list of published reports (avail 
able from OTS) and papers appeal 
ing in scientific journals and pat 


ents issued is also given 


Higher Pentode Gain 
By Lester LEVY 


I gineering Cor ilta 


Brookl we os 


/ 


WHEN EMPLOYING triodes in ampli- 
fying circuits, little difficulty is en- 
countered in realizing amplifica 
tions approaching the » of the tube 
This is because it is relatively sim- 
ple to load the plate circuit with 
impedances that are five or more 
times the internal plate impedance 
of the tube. 
For pentodes 


’ 


the internal plate 
impedance is in the order of a 
megohm, To realize amplifications 
approaching the p of the tube, a 
load of several mevohms is needed. 
Even with resonant circuits it is not 
usual to realize amplifications much 
in excess of 200, 

For broadband characteristics at 
audio frequencies, it is customary 
to use resistive, inductive or trans- 
former loading. Unfortunately, in- 
ductances and transtormers are ex- 
pensive, weighty and bulky. In ob- 
taining high amplification through 
the use of higher primary im- 
pedances, the expense, weight and 
bulk are also increased, 

While the resistor has the advan- 
tages of being small, light and in 
expensive, it has the serious draw- 
back of limiting the available elec 
trode voltages and currents. The yp 
or the g,, decreases with decreasing 
plate current so that resistance cou 
pling limits the available amplifica- 
tion, with reasonable power sup- 
plies, to about 200. 

One means of increasing the gain 
of a pentode is to use another 
pentode as the load impedance on 
the amplifying pentode. This is 
illustrated in Fig. 1A. Inductances 
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Construction - Printed circuit terminals are designed OTHER VERSIONS 
with snap-in feature which holds relay in printed circuit 
board without lugging prior to solder dip. 
Other versions of MS relay available with standard solder 
type terminals and insulating base, where required. Also 
with 4 N.O. isolated circuits having common make. 
While not yet in production, extra-sensitive version has 
been developed. Maximum coil resistance 18,000 ohms, 
nominal sensitivity .030 watt, maximum sensitivity .020 SOLDER TERMINALS INSULATED BASE 


isolated circuits with 
watt, overall height 1-9/16". All other details same as cornmnonmakecontact. solder terminals mounted EXTRA SENSITIVE 
standard MS relay. on insulating base VERSION 


Application—1 ype MS is an ideal relay for any SHOIMESRING BATA 
application requiring a compact, highly reliable single pole Miniature Sensitive Relay 
D. C. device, where a low cost solution is required because Type MS 

of volume usage and competitive problems. Contact Form S. P.D.T. 


Specifications 


The fact that industry has already used over a million 
units of this design is your assurance that the R-B-M Type 
MS relay will meet your most exacting requirements. 


Contact Rating l amp. 32 V.D.C. non-inductive 

Coil Resistance Up to 10,000 ohms 
Contacts used in Type MS are of the cross bar type, which Norsinal Sensitivity (Coil Input) 060 Watt 

offer the ultimate in reliability throughout the life of the 


relay. Molded bobbin design has eliminated coil failure 


on sensitive applications under severe climatic conditions, 


Maximum Sensitivity 040 Watt 


Approx. Dimensions 1% x Yo mw 1" 


Send for Descriptive Bulletin MS-1 


RBM DIVISION 


<x! ESSEX WIRE CORPORATION, Logansport, Indiana 


® (22 


OTHER PRODUCTS 
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BALLANTINE Sensitive, 


Wide Band Electronic Voltmeter 


measures 1 millivolf to 1000 volts 
from 15 cycles to 6 megacycles 


Accuracy 3% to 3 mc; 5% above 

Input impedance 7.5 mmfds shunted by 11 megs 
When used without probe, sensitivity 

ly increased to 100 MICROVOLTS but 


impedance is reduced to 25 mmfds 
ond | megohm 


MODEL 314 
Price $285 


All Ballantine instruments are 


SENSITIVE ~ ACCURATE — DEPENDABLE 


Same accuracy at ALL points on a logarithmic voltage scale and 
a uniform DB scale. 


1 ; 
Only ONE voltage scale to read with decade range switching. 
No “turnover” discrepancy on unsymmetrical waves. 


l.asy-to-use probe with self-holding connector tip and unique 
supporting clamp. 


low impedance ground return provided by supporting clamp. 
Stabilized by generous use of negative feedback. 
Can be used as 60 DB high fidelity video pre-amplifier. 


Write for catalog for more information about this and other 


BALLANTINE voltmeters, amplifiers, and accessories. 


ALATA PN 
—I 


100 FANNY ROAD, BOONTON, NEW JERSEY 


Want more information? Use post card on last page 


ELECTRONS AT WORK continued 


and transformers have the advan 
taye of relatively low d-c voltage 
drops, owing to relatively low d- 
resistance, while maintaining high 
impedances. The small d-c voltage 
drops permit the amplifier tube to 
operate at high current and high 
Gm With the consequent high gain. 
In the case of the pentode used as a 
load on the amplifier pentode, the 
fact that the internal plate im- 
pedance is much higher than the d-c 
resistance of the tube is used, In 
such a circuit it should be possible 
to realize about half the » of the 
tube if identical tubes are used. 


FIG. 1—Pentode gain increased (A) by us 
ing another as load impedance. Pentode 
load is replaced by transistor (B) 


Use of a pentode as a load on an- 
other presents a few difficulties. 
The load-tube cathode is several 
hundred volts above ground and its 
filament winding must be floating 
Tube cost is much higher than that 
of a resistor. The tube requires ad 
ditional capacitors and resistors, in 
addition to a floating screen supply. 

Transistors have collector inter 
nal impedances of the same order 
of magnitude as those found in 
pentodes. The collector impedance 
is a function of both collector cur- 
rent and emitter external circuit 
impedance, among other factors. 

A simple theoretical circuit, using 
a pnp transistor, is shown in Fig. 
1B. The circuit between collector 
and emitter serves both as the d-c 
path for the plate current of V, and 
as the high impedance load on V 
Since the d-c voltage drop is small, 
being of the order of 20 volts or less, 
there is no problem with regard to 
uneconomical power supplies 

A practical circuit is shown in 
Kig. 2. Tube V, is not essential to 


the circuit. This tube was added a 
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SIZE 10 
~*~ 50 GMS. 


t 


SYNCHRO FUNCTION CPPC TYPE Input input Input Ohms Output Sensitivity | Output Sensitivity Input Input Input Ohms Shift Nulls ——- Possible Length 
V400cy Amps Watts (OC) Rotor (MV deg) | Volts (MV deg) Volts Amps Watts (0C) ‘ SR (MV) Erm Spd im inches 


Torque Transmitter CGC-8-A-7 26.0 100 ‘ ; 1118 200 12 + 260 24 544 15 : 2 0) ] 14 1.240 
Control Transformer CTC-8-A-1 | 0 050 25 143 7 if 2 t Oo 23. «25 204 ) 28+ lil 2 5, | 7 4 1 240 
Control Transformer CTC-8-A-4 Bl 2 j ( 50 I b) + 2 40+ 415 } 92 1.240 
Control Differential CDOC-8-A-1 | j 18 201 21 25 j 122 27 + 120 +138 § 4 240 
Electrical Resolver >SC-B-A : 3 230 yy ! 106 ) 27 2 280 + i 8+ 136 ‘ | l ; } 240 
Torque Receiver ¥ BA 


Vector Resolver 


SYSTEM Input Input Output Sensitivity CPPC TYPES Output / se REMARKS 
V400cy = Amps s Volts (MV deg) 


Transmitter->C 1 : 110 136 408 CGE PCIC BAS 


Transmitter->C 1 1h) ) 233 40 CGC 4 PCIC RASA 
Transmitter->C T PCTICRAA 
Transmitter->Difterential-»C T pCOC 8 Al p>Ccri 
Series Vector-> Electrical Re 1>CSC 8Al 


Series Vector Resolver 1>CVC #A) 


A 
A 
A 
Transmitter->4 Parallel CT ] 2714 j > BA )-p4i CIC BAA 
A 
A 
A 
A 


Transmitter Receiver PCRC RAS 
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improved facilities 


to serve you better... 


¥ 


transformers 
for any custom 


7 


WINDING LABORATORIES, 


P. O. Box 455, Dept. 106, Trenton, New 


Want more information? Use post card on last page. 


ELECTRONS AT WORK continued 


a cathode follower that permits rela- 
tively heavy loading by the measur- 
ing instrument while giving a good 
measure of the a-c voltage being be- 
livered by the transistor-loaded 
pentode. Resistor R,, the external 
emitter circuit resistance, is chosen 
high enough to have negligible 
effect upon the collector impedance. 
Resistor FR, controls the base cur- 
rent, helping to determine the op- 
erating point of the transistor. The 
plate current of V, passes through 


FIG. 2—Practical amplifier circuit uses 
transistor load stage followed by cathode 
tollower 


power supply, R, and the collector 

For a particular collector current 
and emitter external circuit resist- 
ance, there is a discrete base cur- 
rent that yields the maximum gain. 
Inasmuch as V, will have its great 
est g, With the greatest plate cur- 
rent, it is necessary to adjust its 
plate current and base current of 
the transistor until maximum am 
plification is obtained. Since the 
collector impedance seems to drop 
with rising collector current it is 
necessary to strike the optimum 
combination depending upon the 
particular tube and transistor used, 
Resistor R, permits adjustment of 
plate current by adjustment of the 
screen voltage 

With the particular tubes and 
transistors used, the maximum am 
plification was obtained with col 
lector current in the range of 4 to 6 
milliamperes. In general, transis 
tors with high alpha gave highest 
amplification. For V,, a type 6AG5 
tube was used, although there is no 
reason to believe that other tubes 
giving reasonable g,, at lower plate 
currents might not give better re 
sults. This may be expected since 
maximum collector impedance rises 
with decreasing collector current. 

A value of 10,000 ohms has al- 


July, 1956 — ELECTRONICS 





é 
CAN Ynplici.m DO THIS? 


Many times we have been asked if Ampli-Film Dielectric can be 
curved. We had anticipated applications in which Ampli-Film 


would be made in shapes other than flat... 


o 
FILM can be formed 
in unusual shapes 


Yes, 


The size and shape of some electronic gear require that components 


be manufactured in unusual shapes. Dielectrics must, in turn, be 


formed to fit. Ampli-Film meets the requirement. The curved 


Capitron” Wafer Capacitor pictured is an example. A truly remark- 


able versatility in a dielectric. 


C 
F 4 LM the all-purpose dielectric, is insoluble, incom 


undergoes no distortion from heat or pressure .. . can be 


pressible and inert... 
is easy to handle 


bonded by adhesives... 
and fabricate. 


is free from pinholes and flaws. . 


Vv 


AIRCRAFT-MARINE PRODUCTS, INC. 


Chemicals and Dielectrics Division - 155 Park Street, Elizabethtown, Pa. 


t-Marine Products (G.B.) Ltd, London, England 


ete AMP de France, Courbevoie, Seine, France 
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4 Ways to profit from a 
flexible shaft’s adaptability 


ideas that may help you design better 
drives and controls for electronic equipment 


S.S.White flexible shafts 
easily solve these design problems 


Control of inaccessible parts is easily 
accomplished by running a single re- 
mote control flexible shaft between the 
controlled element and its control knob. 


Fr ae 
? 
cs , 


Mounting controls in convenient operat- 
ing positions is easier when a flexible 
shoft is used as the coupling. The shaft 
allows the control to be mounted wher- 
ever desired. 


Alignment problems are never a factor 
when you use flexible shafts to couple 
two ports, Its flexible construction auto- 
matically compensates for misalignment. 


1. Eliminating Alignment Problems 

Where misalignment exists, or where ac- 
curate alignment of drive and control 
elements is likely to be costly and time- 
consuming, an S.S.White flexible shaft is 
a “must.” The flexible shaft automatically 
compensates for misalignment, thereby 
simplifying assembly and eliminating pos- 
sible operating troubles. 

2. Providing Adjustable Drives 

Where there is relative movement between 
driving and driven parts, or where the 
driven part must be moved or adjusted 
in Operation, an S.S.White power drive 
flexible shaft is an economical, depend- 
able way to transmit power between the 
two. The shaft readily adapts itself to any 
operating position and is capable of giv- 
ing long trouble-free service 

3. Gaining Extra Design Freedom 

Consider the use of S.S.White flexible 
shafts if you want to gain greater freedom 
in positioning drive and control elements 
in their most desirable locations. It will 
simplify the job of meeting specific oper- 
ating and service requirements. 

4. Satisfying Space Limitations 

Flexible shafts are more adaptable, less 
complicated, less expensive and consid- 
erably more compact than systems of 
bevel gears, straight shafts, belts, pulleys, 
etc. Their use allows you to develop more 
efficient, more compact equipment. 


FLEXIBLE SHAFT INFORMATION 


Bulletin 5601, a helpful inform- 
ative guide on flexible shaft 
construction, selection and ap- 
plication, will be sent on re- 
quest. Write for your copy. 


8.8. WHITE INDUSTRIAL DIVISION, DEPT. £10 EAST 40th BT.,. NEW VORK 16, N.Y. 


Western Office: 1639 West Pico Bivd., Los Angeles 6G, Calif. 


Want more information? Use post card on last page 


ELECTRONS AT WORK continued 


iccessfully for 


R,. Probably even less can be used 


ready been tried 


This would result in lower voltage 
requirement in the power supply, 
since R produces an appreciable 
voltage drop 

With transistor 


alpha values R, became ineffective 


having high 


at higher resistance value Thi 
might indicate that the static op 
erating point of the transistor was 
being controlled by either or both of 
the two components of J/,,. These 
two components are the normal 
saturation current and surface leak 
age currents. Transistors with im 
proved characteristics along these 
lines should give still higher ampli 
fication 

Frequency response, noise and 
distribution characteristics have 


not been evaluated 


Magnetic Storm Alarm 


ACCORDING to MeGraw-Hill World 
News, Askania-Werke in East Ger 
many has produced an instrument 
called the H-Magnetograph for giv 
ing automatic warning of mag 
netic storms. It consists of an 
H-unit with torsion fiber and mag 
netic system, photocell attachment, 
switching box and line recorder 
with contact operating at a prear 
ranged amplitude 

By this means, any kind of visual 
or audible alarm can be actuated, 
indicating the outbreak of a mag- 
netic storm. Detailed ionospheric 
observations can then be carried out 
immediately upon such warning. 

This instrument has been de 
veloped following the recommenda 
tion of a special committee for the 
International Geophysical Year, 
that equipment for giving automatk 
warning of great geophysical 
events such as magnetic storms 
should be developed 


Cadmium Oxide 
Cover: Electrodes 


COVER ELECTRODES for photocells 
should be as transparent as pos ible 
The greatest amount of light energy 
must reach the active cadmiun 
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CONDENSE 
AND SAVE! 


Plastic condenser block capacitors 
Save you space, labor, money! 


SOUTHERN 
ELECTRONICS 
22st -wevV 


4% m-oVv Multiple capacitors in one block! Now you can install 
one capacitor case and use 125% less space than 
before — at a saving in labor costs of up to 300 


Let us solve your condenser block problems. Send us 
your requirements. Many case sizes and 
configurations are available with polystyrene 

or MYLAR® dielectric to tolerances as 

close as 1% 


now after years of intense 
research and development of 
military requirements 


GB) otters you RC NETWORKS 


PITCH FILTERS 
INTEGRATOR NETWORKS 


RC NETWORK as low as 2% capacitors and 
Y2% resistors for reliable RC value of | 

@ Hermetically sealed and potted 

@ Meets exacting military specifications 

@ SAVES SPACE & LABOR 


€ PREcISION 
DECADE CAPACITORS with 


attached rotary switch or completely boxed! 


Now on special order! Decade capacitors with higher 
volta,‘e ratings, closer tolerances and capacitance 
from .901 to 10 M-F.D. with polystyrene or 

MYLAR dielectric to tolerances as low as | 


CHECK THESE OUTSTANDING FEATURES: 
@ Standard voltage rating 200 VDC 

®@ Very high insulation resistance 

@ Low dissipation factor 

© Low dielectric absorption 

@ Small sizes 


For your most exacting requirements — 


SOUTHERN always specify $.E.C 
E '. E CT R oO N 1 Cc Ss Wire, write or phone for a complete catalog today! 


i a vfe one bi 2 n 239 West Orange Grove Ave., Burbank, California 
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all kinds of “specials” 


recat 


qe eee eee 





CHECK THIS LIST 
Cc] Anode Connectors C] Tube Sockets 


Cc) Test Point Receptacles ey Lugs ... Brackets . . . Contacts 


[_] Terminal Strips [_] Printed Circuit Wiring 
+++ also Custom Moldings and Laminating . . . Stampings 


The complete line of MANDEX Electronic Compo- 
nents is so big and broad ...chances are you can get 
what you want with no delay for tool and die work. 
Costs to you are a lot lower this way . . . an important 
consideration when you’re next in the market for 


products such as these. 
Affiliate, P. R. Mallory & Co., Inc., Indianapolis 
‘eae SEND TODAY 
cc for your free copy of the 


new 60-page MANDEX Illustrated Catalog ...a 
real “‘gold mine” of valuable data and information! 


CLIP COUPON AND MAIL! 








t 

MANDEX MANUFACTURING COMPANY, INC. i 

2612 West 16th Street « Chicago 8, Illinois h 
Gentlemen: Please send me my free copy of your new Catalog. 

: NAME a £ 
5 FIRM ieee t 
ADDRESS ; 
‘ city ZONE _.. STATE ' 


198 Want more information? Use post card on last page 


ELECTRONS AT WORK continued 


elenide layer of a selenium photo 

cell to have maximum effectiveness 
Such a cover electrode should like 
wise have minimum electrical re- 
sistance. McGraw-Hill World News 
reports that Wilfred Berger of 
Klectrocell GmbH, Berlin-Steglitz 
has recently developed a selenium 
photocell using cadmium oxide as a 
cover, Whereas cadmium of 60 per- 
cent transparency has a resistance 
of 1,000 ohms, the cadmium oxide 
layer under the same conditions has 
a resistance of 10 ohms 


Video Tape Recorder 


TECHNICAL details of the new 
Ampex video tape recorder show 
its differences from conventional 
sound recorder-reproducers. De- 
signed for broadcast service, the 
new unit has two input connec- 
tions, one for video and the other 
for audio, The output signal is said 
to meet RETMA standards for 
video to transmitter. 

Relative timing of any two scan 
ning lines in any group of 20 ad 
jacent lines is reproduced on any 
machine to an accuracy of 1 part 
in 600. Horizontal instability i 
not detectable on a studio monitor 
of RCA 630TS synchronizing cir- 
cuitry. Field-to-field stability is 
held to a degree equivalent to no 
more than 10-percent error of 
interlace on the reproduced pic 
ture, 

Much of the operational stability 
of the machine results from a re 
fined version of a power-line lock 
in drive described in 1950. A con 
trol track is continuously recorded 
on the tape at a frequency that 
corresponds to that of the powe1 
line, 

Small variations are thus re- 
corded for future reference. Dur- 
ing playback, an electronic servo 
compares power-line frequency re- 
corded with that being supplied 
and issues a correction signal to 
the tape-drive mechanism. 


> Response Levels Video level 
changes between record input and 
playback output, owing to differ- 
ences in output among the four 
revolving heads, are more than 40 
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SMALL RESET COUNTER 

Ct, rugged reser counter for mode 

20 rts ‘Nspection, 
ve yors, machine fools, 


BOX-TYPE RESET COUNTER 


rate For punch Press installation 
quality control, con 


light Presses, etc 
Dimensions 1yY,” long, 1'9 
wide 


5, CONVe yors, metal. 
working equipment, die casting, plastic. 
molding, rivet, spring and wire machining, or 
he” high, 1%i_" any installation requiring a heavy duty counter. 


Dimensions: 4." long, 2%2" high, 3%” wide. 
Speed: 500 counts per minute 


RESET MAGNETIC COUNTER 
emote indica 


on of machine Operation 
from plant lo office 


Dimensions: 3'%_” 


long, 244" high, 1%" 
wide 


Speed: Up to 1000 counts per minute. 


Coils: 1loy AC are stan 
are available Panel m 
available 


dard. Other voltages 
ounting feature also 


HAND TALLy 
For quick Spot-check 
formance. 


CLUTCH SPEED COUNTER 


cking to make sure that the machine js 
Operating at the required RPM 


5 of production oy per- For che 


Dimensions 11%," long (to end of reset 


Dimensions 34," long, %" 
knob), 1%," deep, 2” high 


max. diameter 
Non-Reset 


Counts one for each depression of the thumb Internal clutch Operates counter only when 


lever, and resets to zero by a turn of the knob rubber tip js pressed against the shaft 


LL 


' » in 
— ot Counters in 
les «d Veeder-Ro 
Here are 5 of the most widely used 


SUry ‘ Liz ly ‘ “ il | f mm. 8 ck a lead 
, 1 } ,’ ‘ ‘ t 
du t ..andt 1ey re immec ate iva Able re t< t 


« 1 r-R »0t m 
£ str butors I he re are vyeede On e 
ing Industri al Supply Di 1 


« « « c « < 5 in | lu ti yn De fz ROOT 
chan al c lec tri al and man ial punt : ) ( 
, \ ce YT for use IT roc c 


, f ty 
> dy work, quali 
1j 1 control wage payment, time study 
. an , ’ 
recording a 


« «< -Root yunt i iT 3 ; 
control In fact you can profitably apply j Ss 
, vy eeder on ( € er 


< « oe ‘ kK 
Sve n you pl int A 

to ever m ichine oper ation process or system 1 I S 

y , | 

y¢ r own I idustrial . ul ply I istri yut . 1) 

7 Ju I Or r write eederT Re ot 


‘ 


from your 


artford 2. Conn 2 ° ly Distributor 
“eae Everyone can count on Industrial Supp 7 dae 
EEDER-ROOT or write us on special pr 
¥ TQ 
"The Name that Counts 
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ELECTRONS AT WORK continued 


db below the peak 


level. The playback 
ke pulses will not vary 
1 db in any half-hour, o1 
0.1 db in periods of 1/60 of 
second to 5 second 
Level changes of video tape dut 
ing storage are not substantially 
different from those of audio tape. 
Horizontal resolution is 320 lines 
and video bandwidth is 4 m Peak- 
to-peak signal-to-noise ratio is bet- 


ter than 30 db 


> Audio In addition to tne 
audio sound track, which has a fre- 
quency response greater than 10 
ke and a signal-to-noise ratio of 
more than 50 db, there is an audio 
cue track with 50 to 3,000 cps 
response, 

The size of the machine may be 
reduced = by using one-mil-base 
tape; 64 minutes cf program can 

inch reel rather than 

announced earlier. 

presently greater 

than 100 hours. Oxides used in the 

video tape differ slightly from 

SILVER-MAG-NICKEL oe ie vine 


] 
‘ 


tape is available from at least four 


‘ ° ° ° ° ‘s manuté rel 
Chis new silver-magnesium-nickel alloy is particularly 


useful in the electrical and electronic industries because 
of the unique combination of properties it offers. 


: ‘ ae : : “a 6 @ ge ‘hs yee 
One of its outstanding characteristics is that it can be FCC Spe ctrum Change 5 


irreversibly hardened by simply heating in an oxidizing EFFECTIVE May 31, the Federal 
atmosphere, Communications Commission rear- 


ranged allocation of frequencies 
In the annealed condition in which Silver-Mag-Nickel is from 9,800 to 13,225 me. The prit 
supplied, it is readily workable by stamping, drawing, cipal adjustment is exchange of the 
bending, spinning etc. After hardening, the alloy is re- 9.800-9.900-me nongovernment fixed 
markably resistant to softening and for all practical band for more useful space imm« 
purposes does not anneal. diately adjacent to existing nonyo\ 
ernment space just above 10,000 m 
In addition to permanent hardness, Silver-Mag-Nickel’s Space is thus provided for c-w 
high thermal and electrical conductivity and resistance emission radiolocation transm) 
to corrosion make possible performances that cannot be ions and a larger block of space for 
obtained with any other material. nongovernment microwave service 
As a result, government and non 
GET DETAILS IN TECHNICAL BULLETIN A-3 As agenesis theo gaa: ae 


not be interspersed, government 


: . . and nongovernment services will 
This bulletin gives the physical and working 


properties of Silver-Mag-Nickel and the forms in hare the c-w portion without ism 

which it is available. It tells also how to harden interference and operation of speed 

and braze the alloy. Write for a copy meters and similar apparatus will 
be facilitated 

Present allocations show 9%,800- 


os 10,000 me, government; 10,000 
HANDY & HARMAN occ 10,500 me, amateur; 10,500-10,550 


Why WAnwan 7 


miCae 


‘ v ernment and nongovernment 
General Offices: 82 Fulton $1., New York 38, N.Y. $ ANGELES CA mc, go' , oe ; 
180M! radiolocation: 10,550-10,700 mec, 
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““You’re looking at a million-dollar menu!”’ 


How do we do it? We pack the 


th toe 1 | 
| i bye 
ood Drok 


Rolls or whole Cantor 


within a few hours 


__ & Alir Express 


GaeTs THEA FIRST vial 


AUR EXPRESS ... division of RAILWAY EXPRESS AGENCY 
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PIONEERING is our business 


Volume cleaning 
in seconds with 


"Condi 


y 


Typical parts and assemblies cleaned by Bendix Ultrasonics 


(*Parts for these assemblies are cleaned prior to assembly.) 


Clean more parts and assemblies! 
Accommodate standard baskets and racks! 
Reduce costs! 


Rectangular cleaners make Bendix Ultrasonic Cleaning 
even more efficient, even more useful than before. Models 
are now available in a choice of sizes: 18" x 25" x 18"... 9" 
steed... Cae «i? ..ccera2F Sit 

The large, rectangular units offer increased cleaning 
capacity, Cleaning ts exceptionally thorough . . . because the 
entire bottom of the cleaner develops cleaning cavitation 
The reetangular cleaners accommodate baskets and racks 
already used in produc tion cleaning 

Besides those advantages, Bendix Ultrasonics clean 
faster and 99.5 pereent to 100) percent effectively 
eliminate costly, hazardous solvents . . . clean even most 
delicate parts safely... greatly reduce cleaning costs. Get 
full details, Write PIONRER-CENTRAL DIVISION, BENDIX AVI- 
ATION CORPORATION, DAVENPORT, LOWA 


West Coast OMe 117 KB. Provideneia turbank, Calif 
outhweet Distribute 
esters Bog. & Pquip. Co 106 Lemmon Avenue, Dallas 
Eaport Sales and Serv tee 
luternational Division O5 Bb. dad Street, New York I New 
Canadian Distributor 
& Wileon, Lid., 11 Front Street, Fast, Toronto, Canada 


Want more information? Use post card on last page 


ELECTRONS AT WORK 


nongovernment fixed and mobile 
(as further defined in Part 2 of the 
tules). 

Frequencies between 13,200-13,- 
225 me are nongovernment fixed 
and mobile; and 13,225-16,000 is as- 
signed to government use. 


Camera Exposure 

Adjusts Automatically 
LIGHT striking a photocell is meas 
ured by a meter to which is affixed 
a moving contact arm. A pair of 
fixed contacts shown in the draw- 





Circuit diagram of the photocell-actuated 
iris 


Bottom view shows motor and mercury 
cell battery 


ing is mounted on a gear ring and 
so connected that the motor tends 
to center these contacts on the 
moving contact. The camera iris is 


Transistors Under Test 


am 


Electrical performance tests on Philco M-1 
transistors that operate in the audio 
frequency range. Hermetically sealed 
units can withstand acceleration rates 
up to 20,000 g 


July, 1956 — ELECTRONICS 





BUILT-IN 
PROTECTION 


POTP OT 


Potentiometers 


Another Clarostat “first,” meeting the latest requirements for 
ultra-dependable components. 


“POTPOT” means potted or encapsulated potentiometers. Either 
in wire-wound or carbon types, including Clarostat Series 48M, 
49M, 43, 37, 51, 58, and 10 controls. New encapsulating material 
means water- and vapor-tight molded enclosures imbedding 
entire unit with exception of external shaft assembly and ter- 
minal tips. Special water-tight assembly for shaft bushing. 


Designed specifically to meet MIL-STD-202 Test Specification. 
Incorporating necessary salt-spray, humidity and temperature 
cycling requirements of MIL-E-5272 climatic standards. Excellent 
shelf life. Electrical specifications are those of given Clarostat 
control type. 
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ELECTRONS AT WORK (continued 


likewise yeared into the system 
with the result that strong ambient 
light tends to close the iris, while 
weak light opens it. 


> Home Movies Application of 
this system has been made in a Bell 
& Howell camera designed for 
amateur use, Six mercury cells are 
used to drive the actuating motor. 


‘ 
SERVO wen Phase Detector for 
MOTOR- 


' Synchro Alignment 


¥ 
GENERATORS — | — — gt 
3 \ 3. 3 OPPER 
FOR EVERY | mae 


lest Equipment Design ection 


PURPOSE | : Mell Airorgst Gore 


THE PHASE DETECTOR described here 
is the result for the need of a 
simple and _ inexpensive in-line 
production tool to be utilized during 


the assembly of synchros into servo 


Kearfott Servo Motor-Generators are characterized by low rotor inertia, low svstems. 
time constants and high stall torque. Motor-Generator combinations pro- The construction of the angle- 
vide ¥% to 3.1 volts per 1000 R.P.M. with an extremely linear output over a 


indicating synchro is shown in Fig. 
speed range of O—3600 R.P.M. and useful output up to 10,000 R.P.M .” 


1A. A single winding is rotated so 
%* New Size 11 low cost, Servo Motor-Damping Generator Type R 809, that it couples in varying amounts 
with three fixed stator windings. 

CHARACTERISTICS 


GENERATOR 


OUTPUT 
STALL TORQUE NO LOAD SPEED | FUND. NULL LINEARITY 
DAMPING 


SIZE 10 : 4000 21/1 
SIZE 10 8500 23/1 
NEW R# 609 9 5900 25/1 
SIZE 15 5000 25/1 
SIZE 186 5000 25/1 
SIZE 16 9600 23/1 


RATE 


SIZE 15 ),500 170/1 
SIZE 15 4700 350/1 
SZE 18 4 4700 350/1 
SiZE 18 8400 50/1 


*INTEGRATOR 


7615 6300 400/1 
ze 15 IN 4500 400/1 
SIZE 18 IN 7200 400/1 
Size 18 IN $200 333/1 
SIZE 16 IN 8000 333/1 





*integrator lachometers dre temperature stabilized 


FIG. 1—-Winding arrangement of synchro 


Kearfott components satisfy all re- motor (A) provides 3-phase output (B) 
quirements for high accuracy, light a oO when sinusoidal signal is applied 
weight and small size ‘ 


KEARFOTT COMPONENTS INCLUDE: 
Gyros, Servo Motors, Servo and Magnetic ° 4s 
Amplifiers, Tachometer Generators, Her 120 degrees apart in space. Signals 
metic Rotary ‘Seals, Aircraft: Navigational 0 ‘ : j ings 
Systems, and other high accuracy mechan these stator " indings 
ical, electrical and electronic components are essent ially in time phase but 


The stator windings are oriented 


A S@UBBIDIARY OF induced in 


ade cleat Ut tan on poe are 120 degrees apart in space 
and other components of interest to you 
phase, 
If a sinusoidal voltage is applied 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. to the rotor windings of the 


Soles and Engineering Offices: 1378 Main Avenve, Clifton, N. J synchro the induced out put volt- 
Midwest Office: 188 W. Randolph Street, Chicago, tll, South Central Office: 6115 Denton Drive, Dallas, Texas , , 


‘ ae > pa 220 © 9 " 
West Coost Office: 253 N. Vinedo Avenve, Posodenc, Calif, ages between phase 1 and 2, phase 
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L-C FILTERS 

L-C filters utilizing high Q toroidal inductors and high quality capacitors 
are the heart of these frequency selective components. Recent developments 
of magnetic materials and highly stable capacitors have extended the useful 
frequency and temperature range of electrical wave filters, Use of impedance 
transformations, near unity coupling, and other applications of advanced 
network theory result in high performance units in small volume packages. 


Low pass, high pass, band pass and band stop filters can be designed cover- 
ing sub audio to over 500ke range. Line, interstage or other impedances can 
: be specified. Filters can be designed for direct paralleling where required. 
| PART NO. 90906 High permeability cases and the closed toroidal form assure low hum pickup. 
| LO PASS ~ BAND PASS t 4 Temperature stabilization on the order of 0.1% frequency can be attained 


| WAPEDANCE, 687.600 IN nse . tas . 
GRIO OUT through use of negative TC compensation to offset slightly positive coil 


| LP .600 IN & OUT } . 
| CASE SIZE, 3° x1" «3° and capacitor characteristics. 


Depicted response curve is for an integrally packaged low pass—band pass 
filter employing the latest design and production procedures. This unit uses 
less chassis area and is an excellent example of subminiature coil usage, 
impedance transformations, and printed circuitry. Hermetically sealed to 
meet the military specifications. 


ATTENUATION IN db 


LC AND 
Mae 


Weta 


MECHANICAL FILTERS (Developed and mfd. by Collins Radio Co.) 
The Mechanical Filter provides far better bandpass selectivity in one small 
sealed unit than a series of bulky conventional IF transformers. Excellent 
characteristics allow closer spacing of information channels, lower adjacent 
channel interference and improved signal to noise ratios. These Filters have 
been proven in thousands of military and commercial receivers, transmitters 
and microwave multiplex systems. 


Units are designed for center frequencies of 60 to 600ke and various 6db 
bandwidths from 300cps to 16ke. In general, bandwidth is limited to 10° 
of the center frequency. In many types, the 60db bandwidth is only twice the 
6db bandwidth. Filters have a frequency shift with temperature of ~+ 
10ppm /°C. Normal insertion loss for the filters is 6 to 8db. Most type 
comply with Mil-E-5400 on shock and vibration. 


In receiver IF amplifier design the Mechanical Filter replaces one of the 
usual IF transformers and is fixed tuned. Preceding or following stages may 
be coupled with subminiature toroidal transformers using fixed tuning. 
Variable selectivity is obtained by using two or more Filters and switching 
connections. 


RELATIVE ATTENUATION IN db 


453 455 5) 86459 
FREQUENCY kc Catalogs on Individual Components are Available on Request. 
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MAKE 


TECHNICRAFT 


YOUR PRIMARY SOURCE 


Chsigned with Phesivin 
Cull with Fhesisinn 
ealed with an 


One of our representatives is near you. Sales engi- 
neering offices in: Dallas + Dayton + Los Angeles 
Chicago + Seattle + St. Louis * Toronto (Canada). 


SERVING RADAR AND COMMUNICATIONS WITH THE 
BEST IN MICROWAVE TRANSMISSION DEVICES 


| 
a 


Want more information? Use post card on last page 
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ELECTRONS AT WORK (continued 


2 and 3, and phase 1 and 3 are 
amplitude-modulated signals, as 
shown in Fig. 1B, proportional! to 
the angular displacement of the 
rotor. Negative values of induced 
output voltages indicate a 180-deg 
phase reversal with respect to the 
rotor input voltage. 

Two null points exist as the 
rotor is turned through 360 degrees 
and phase reversal is in opposite 
directions. For example, if the 
rotor is adjusted to null at zero 
degrees and the rotor is turned 
through 180 degrees in a counter- 
clockwise direction, the phase of 
the output stator voltage (phase 
1 and 3) will be 180 degrees out 
of-phase with respect to the roto 
input voltage. 

If the rotor is then turned to its 
other null position (180 mechani- 
cal degrees), clockwise rotation 
from its new null position will pro- 
duce an output voltage whose phase 
is 180 degrees with respect to the 
rotor input voltage. Counterclock- 
wise rotation through null will 
produce an output voltage which is 
in phase with the rotor input 
voltage. 


10K 
Ke 1100 


FIG. 2—Phase detector for determining in- 
dependent null points in synchro align- 
ment 


The circuit shown in Fig. 2 may 
be used to select, as a go no-go 
detector, the two independent null 
points in order properly to align 
the synchro in an angle-error de- 
tection system. A feedback signal 
resulting from a false null position 
of the synchro would add to rathe 
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Notable REALISM IN VIBRATION Rec nizing that it was necessary 7 
rca 


provide a simulated missile-flight vibration environment far more 


ist than hie retofore avail tbl thr Laboratory de velope 1 high power! 


Achievements tl idé band com) le Y mart 5] i} vibr ition testing equipne nt 


JO This has mad ossibli e development of components and pack 
at whit 


New Techniques for Component Reliability 


{ Wide-band compl K Waive hape ibration testing using electromagnetic 
hakers driven by large audi unplifier is a tluable new tool for 
JPI JOB OPPORTUNITIES ARE ( valuating guided mil ile componen PApOULe Deane nation can bye ith fligl t 
WAITING FOR YOU TODAY ibration d ita whic hy ha IM ti Tt med Vila emetering or it can be 
n these fields irtificial vibration ord hensized trom noise, pulse ine wave 
et to suit eclauzed need 
RADIO GUIDANCE Design ; ‘ r su lin adver nvironment is fundamental 


MICROWAVE in produc ing guided I e componel vith reliability ade quate for 
modern weapon equiremen At JPI i constant search is 
SYSTEMS ANALYSIS being conducted for | r ae ! nd packaging te hnique ind for 
more significant laborate nethods. Development of the “complex 
GUIDANCE ANALYSI wave ibration test phil nh ind of appar rw to exploit it, are ser 
APPLIED PHYSICS two results of thi program. In the a ! 
packaging techniques have been developed, involving control of local 
ELECTRO MECHANICAL internal resonances and nonlinearities, which permit electronic circuit 
to withstand man tire thie ibration level which would destroy a 


rea ol component design, new 


INSTRUMENTATION 


conventional pack ime 

Engineers and scien ie working at JPL in nearly all of the 
physical cence Here the ire upported not only by outstanding 
TELEMETERING laboratory facilitic but by a continuing series of experimental rocket 


firings which provide an invaluable tool for research and deve lopment 


> nc ‘ 

PACKAGING The combination of a broad base of fundamental research, active 
de velopme nt effort, and strong test and flight program has made th 
Lab a place of acl ement, Pe rhap ou would like to participate in 


INERTIAL GUIDANCE 


MECHANICAL ENGINEERING 


the many new, exciting programs now under way here. Your inquiry 
is invited 


CALTECH JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA, CALIFORNIA 
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... do it with 


LOW NOISE PLUS INTERCHANGEABILITY 


Recent advances in germanium mixer 
diodes have appeared most promising, pro 
viding they are used in conjunction with 
special biasing circuits, low impedance If 
inputs and RF microwave mixers specially 
designed for the purpose. Actual systems 
experience with germanium mixer diodes is 
still limited, and hence, it is not well known 
how their field reliability in such matters as 
high temperature operation, pulse burnout, 
etc. compares with the time-tested silicon 
diode 

To allow our customers to achieve super 
low noise figure performance without the 
inconvenience of modifying their IF and RF 
circuits, we now offer the 1N415E (double 
ended) and IN23E (single ended) silicon 
diodes which are comparable in performance 
to the 1N263, but are interchangeable with 
the 1N23 series 

These diodes are produced to the same 
upper overall noise limit of 7.5 db (with If 
noise figure of 1.5 db) as that specified for 
the 1N263 germanium diode. Hence, existing 
systems, designed for 1N23 series design 
centers can invariably be improved by the 
simple expedient of direct substitution, The 
RF and low IF impedance of the 1N263 does 
not lend itself to such direct interchange 
ability, Try these new silicon types. We are 
sure that your enthusiasm will match those of 
users now reporting systems noise figures 
including duplexer loss as low as 6.45 db, 


The information above has been taken 
directly from our new 8-page 
technical brochure on silicon diodes. 


SEND FOR YOUR COPY. 


MICROWAVE ASSOCIATES INC. 


22 CUMMINGTON STREET, BOSTON 15, MASSACHUSETTS 


Want more information? Use post card on last page 


ELECTRONS AT WORK (continued) 


than reduce the angular error. 

Essentially, the circuit consists 
of two thyratrons whose plate volt- 
ages are 180-degrees out of phase 
with respect to each other, a bias 
supply and two indicating lamps, 
each connected across the contacts 
of the plate-load relays, of the 
thyratrons. A calibrating a-c input 
voltage, approximately ten times 
the rms value of the synchro null 
voltage is applied simultaneously 
to the control grids of V, and V.. 

Bias potentiometer, R, is ad- 
justed until indicator lamps J, and 
I, are extinguished. If the phase 1 
and 3. stator winding of the 
synchro is connected to switch 1 
and the rotor displaced from null 
in a clockwise direction to induce 
a stator voltage equal to or greater 
than the calibrating voltage, V, or 
V. will conduct, lighting 7, and J 
respectively. For example, if syn- 
chro stator phase 1 and 3 is in 
phase with the supply voltage, then 
V, will conduct each half cycle and 
/, will light. Tube V, will be in a 
nonconducting state since the con- 
trol grid and plate voltages are 180 
degrees out of phase 

Conversely, if phase 1 and 3 is 
180 degrees out of phase (counter- 
clockwise rotation) with the supply 
voltage, then V, will conduct, /, will 
light and J, will be extinguished. 

If the synchro rotor be me 
chanically rotated 180 degrees to 
its other null position, a clockwise 
displacement of the rotor would 
produce an out-of-phase voltage, 
lighting J,. Conversely, a counter 
clockwise displacement would pro- 
duce an in-phase voltage, lighting 
Bis 

This circuit lends itself easily to 
production line go no-go align 
ment of correct null points for 
synchros. After the lighting 
sequence has been established, re- 
finement of null adjustment may be 
made with a vacuum-tube volt 


meter 


Dish Antennas To 
Scan Chromosphere 


MICROWAVE spe troheliograph com 
prising 32 parabolic antennas will 


oon be erected in the form of a 
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Record radiation data 


in lab or plant 


...with the BROWN ELECTROMETER 


Valuable aid in chemical nucleonics, this in- 
strument records currents as small as 10°'° 


ampere .. . useful in isotope tracer studies, 


nuclear fuel reprocessing, and similar atomic 
investigations. 


fWeE exceptionally high sensitivity of the 
Eien Electrometer makes it ideal for a 
wide range of atomic radiation measurements 
Use it with beta gages, ion chambers, photo 
electric scintillation counters or other detecting 
elements which produce minute currents. It is 
excellent, too, for use in mass spectrometers 

in spectroscopic analysis using vacuum photo 
tubes 


The Electrometer consists of a preamplifier 
head connected to a special ElectroniK recorder 
In addition to current measurements, it can be 
supplied as a high-impedance millivoltmeter 
Full scale range is 10°'* amperes for maximum 


REFERENCE DATA 


Write for Data Sheet No. 10.0-4b 
Minute Current Measurement 
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sensitivity model... can be changed by 10 or 
100 to 1 by means of a range switch. System 
accuracy is approximately 1° of scale. Zero 
drift should not exceed 0.3 millivolt per day 
Input resistor is 10'' ohms for highest current 
sensitivity 
LO” ohms 


also supplied in values down to 


High stability and low system noise assure de 
pendable measurements. Switches can be pro 
vided in the instrument to actuate external 
alarms at preset limits of radiation level 


The Brown Electrometer, proved by years of 
use in leading atomic installations, is a valuable 
asset in any lab doing nuclear studies. Call your 
local Honeywell field engineer for a discussion of 
your application ... he’s as near as your phone 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Ave 
nues, Philadelphia 44, Pa.—in Canada, Toronto 
17, Ontario 


H Honeywell 


BROWN 


That t WE Cs itil 


ast page 
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UC y2R elope ns: 
<1) 


but only when components are reliable 


Modern fire control and gun direction equipment must de- 
pend completely on the reliability of hundreds of components. 
The products of G-V Controls Inc. have been adopted by the 
major manufacturers of this vital equipment and have proven 
themselves by a long record of dependable performance. 


G-V Hot Wire Time Delay Relays 


1/10 to 5 seconds with fast recovery 


G-V Thermal Time Delay Relays 
Adjustable delays of 2 to 300 seconds 


G-V Voltage & Current Sensing Relays 
For circuit protection 


G-V Electrical Thermostats 
Hermetically sealed, still adjustable 


A well-qualified G-V Representative is 
ready to serve you. Write for data 


G-V CONTROLS INC. 


24 Hollywood Plaza, East Orange, N. J. 


more information? Use post card on last page 


ELECTRONS AT WORK 


cross occupying a level, two-acre 
meadow on Stanford University 
campus. Financed by Air Research 
and Development Command, the de- 
vice will pick up solar microwave 
radiation in the 3-kme region. 


> Radio Picture—One phenomenon 
to be recorded will be the chromo- 
sphere, a billowing layer of incan- 
descence that rises to heights 6,000 
miles above the sun’s surface. A 
primary accomplishment will be 
scanning the solar regions as small 
as three-thousandths of one square 
degree, a definition finer than thus 
far achieved in radio astronomy or 
radar. 


Bistable Circuits Using 
Triode-Pentodes 


by H. L. ARMSTRONG 


Pacifie Semiconductors, Ine 
Culver City. California 


TRIODE-PENTODE tubes make possi- 
ble several interesting multivibra- 
tor-type circuits that use only one 
tube envelope. Oscillators working 


FIG. 1—Basic multivibrator-type circuit. 
Component values for free-running, one- 
shot and Schmitt trigger circuits are given 
in text 


on the same principle are also pos- 
sible, 

Figure 1 shows a basic circuit; 
it is like a conventional multivi 
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CZ 


In offering these frequency meters 

we have endeavored to bring to the 
electronics industry instruments for 

Pies LMT ecto leecasl a sme tcem tak 
priced yet without sacrificing a high degre« 
of accuracy resulting from precision 
manufacture. The frequency determining 


Three Types 
Available 


clement of these instruments is a cylindrical 
resonator with a tuneable choke plunger that 
Peek ale an a smooth and accurate: inte a ea aCale 3) WAVEGUIDE ABSORPTION TYPE | 
frequency. Four models are offered, each model 

covering a wide fréquency range and employing 

standard waveguide and flanges. Three types, di 

cribed below, are offered in each fre eT ans en me wed ated WAVEGUIDE FEED TYPE II 

All models have been designed to use the standard 


FS Model M-1000 Micrometer Head which ha: os 


been widely accepted by the electronics industry WAVEGUIDE TRANSMISSION TYPE Ii! 


Construction is of Invar and accuracy is .O1 vo aie « 


under laboratory condit ‘ " 


> 


DESCRIPTIVE LITERATURE AVAILABLE ON REQUEST 


Lal a Pa ) 8200 to 11500 MC RG-52/U 
Models 7010 t 7000 to 10000 MC RG-51/U 
Models 5882—1, 2,3 b) 00m me vie One RG-50/U 


Models 4458—1, 2,3 4400 to 5800 MC RG-49/U 


BOX 504 
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QUAKER CITY 
pee... [a ew anenaue 


semblies . . Hardened 
and Ground Gears.. Mas- 
ter Gears and Involute 
Spline Gauges . . Thread 
Ground Worms. . Coni- 
flex and Spiral Bevel 
Gears.... 


We invite your inquiry 


\¢ UAKER CITY 


RED LION AND PHILMONT ROADS 
BETHAYRES, PA., CHAPEL HILL 0800 


Want more information? Use post card on last page 


ELECTRONS AT WORK continued 


brator except that one feedback 
path is from the triode plate to the 
pentode screen by having the two 
directly connected. 

A free-running circuit uses the 
following numerical values: B+ 
150 volts, C 300 puf, R 100,- 
000 ohms, C. 50 uf, R 0 (point 
A was grounded directly) and the 
grid of the pentode section went to 
ground through a 10,000-ohm re- 
sistor. Figure 2 shows the wave- 
forms at the pentode plate, triode 
plate and triode grid. 

On the upper two waveforms, the 


scales are 20 volts per cm and 1 psec 


FIG. 2-—-Waveforms present at pentode 
plate (A), triode plate (B) and triode grid 
(C) in free-running circuit 


per cm, (the squares are one cm) ; 
on the bottom one they are 10 volts 
per cm and 10 psec per cm. Thus 
the frequency of this circuit was 
about 12 ke, and the length of the 
main pulse about 4.5 psec. 
A one-shot circuit was also tried, 
using values of B4 300 volts, 
0.0015 pf, R, 100,000 ohms, 
2,200 ohms, C 100 pf. The 
pentode grid was again returned to 
ground through a 10,000-ohm re- 
sistor and the triggering pulses, 
which were derived from a neon 
bulb relaxation oscillator, were ap- 
plied to it. 
Figure 3 shows the resulting 
waveform at the triode plate. Here 
the scale is 40 volts per cm and 10 
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Robert T. Murray Co 
604 Central Avenue 
East Orange. N. J 


ELECTRONICS 


Name it... if it’s a Ferrite, a Magnetic Iron Core, a 
Molded Coil Form (Iron and phenolic) or an E. F 
Core, MOLDITE makes it and MOLDITE is your one 


consistently dependable source. 


MOLDITE continues to pioneer with new methods and 
techniques closely related to automation in manufac- 
turing stud and studless powdered iron cores. This will 
enable MOLDITE to produce faster, better and 
cheaper. 


In addition, color TV is finding MOLDITE in the 
forefront with highly specialized equipment built and 
designed by MOLDITE engineers for both quality and 
quantity production. 


Truly MOLDITE means Cores Unlimited for un- 
limited electronic applications today . tomorrow! 


Send for our Catalog 120 


IRON CORES © FERRITES ¢ MOLDED COIL FORMS e E E CORES 


William A. Franklin 
3 Holly Road 
North Syracuse, N.Y 


Jerry Golten Co 
2750 W. North Ave 
Chicago 22, ti 
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Services Co 
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Kansas City, Mo 


Engineerin 


Wont more information? Use po 


Perimuth Electronics Assoc 
2419 South Grand Ave 
Los Angeles, Cal 


t card on last page 


1410 
CHESTNUT AVE., 
HILLSIDE 3, W. J. 


John S. Plewes Co 
52 Humbercrest Blvd 
Toronto 9. Ontario 


Jose Luis Ponte 
Cardoba 1472 
Buenos Aves 
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Photo courtesy of Hughes Aircraft Company, Culver City, California 


Billions of operations here 
with Bristol Syncroverter” 
high-speed relays 


How do you build reliability into a fire control system for 
interceptor planes—a system containing as many compo- 
nents as 200 TV sets; but occupying only 29 cubic feet? 

The obvious solution is to use reliable 
components, so the design engineers at the 
Hughes Aircraft Company selected Bristol 
Syncroverter high-speed relays for the high- 
speed relay requirements of the Hughes Fire 
Control System. 

Their operation is unaffected during 
shock up to 30G’s, and vibration (10-55 eps) 
of 10G. This high-speed relay, which meets 
military specifications, is completely reliable 
in dry-circuit applications as well as in low- 
power applications. 


Bristol Syncroverter high-speed 
relay. Covered by patents 


Versatile relays meet a wide variety of requirements 


Your applications of high-speed relays in such equipment as 
air-to-ground telemetering, analog and digital computers, air- 
craft or missile control, carrier current switching and the like 
may call for different specifications from those below. You'll find 
the high-speed relays you need—including miniature (70 gram) 
relays~in Bristol’s broad Syncroverter line. Write us. The Bristol 
Company, 152 Bristol Road, Waterbury 20, Conn. 


TYPICAL PERFORMANCE CHARACTERISTICS 
Temperature range 55°C to 100°C 
Operating shock; 30G; 11 milliseconds duration. 
Vibration: (10-55 cps): 10G 
Contact ratings: up to 28v, 200 ma 
Stray contact capacitance: less than 15 mmfd. 


Pull-in time (including bounce): as low os 200 microseconds. 
Drop-out time: 300 microseconds 

Life: At least 1000 hours at 400 operations per second. 
Mounting : Octal tube socket 


Points the Way in ” 
Human-Engineered Instrumentation 
AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


Want more information? Use post card on last page 


ELECTRONS AT WORK (continued 


psec per cm, and the operating fre- 
quency about 800 cps. 

A Schmitt-type circuit, which 
switches from one stable state to 
the other when the input voltage ex- 
ceeds a certain level,”* was also 
built. For this circuit, B-4 300 
volts, R 1 megohm, and C, was 
replaced by a 1.8-megohm resistor. 
Point A was connected to ground 


FIG. 3—Triode plate waveform for one 
shot multivibrator-type circuit 


but C, and R, were omitted and the 
cathodes connected directly to +80 
volts. 

When the voltage applied to the 
pentode grid exceeds about 80 volts, 
the circuit changes from state 1 
(triode conducting, pentode noncon- 
ducting) to the other state. Thi 
causes a rise of about 50 volts at 
the triode plate, which is the output 

For this use, the present circuit 
has some advantage over the cath 


Forms Burster 


Office forms of varying length can be 
quickly processed using a forms burster 
that separates sections along a perforated 
line. Twenty-three different lengths from 
3 to 22 inches can be selected by elec 
tronic timing in a machine recently de 
veloped by Standard Register 
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ELECTRONICS 


RUGGEDIZED 


TO SOAK UP 


SHOCK! 


connecting 


studs 


Cutaway view 


nowing how 


WESTON mover 


hock mount ¢ 


rubber. Case 


t gh dielectr 


Where specifications read “ruggedized”, it means in 
struments that can really take punishment, and come 
through! That’s why WESTON is industry’s major 
supply source, and the exclusive source for ruggedized 
panel instruments in al/ sizes in A-C, D-C, RF, and 


THERMO types. I Ol the complete tory on WESTON 


shock mount 
bonded to 


case 


_ Shock 
Resistant 
Spring 


WESTON ru 
ak up 


image ar 


ruggedized meters, as well as on the full line of con 


ventional and core-maygnet type panel meter 
sult Weston 
WESTON 


con 


the representative near you, Or writ 


Electrical Instrument Corporation, 614 
Ne wark ae N J. A 


of Daystrom, Incorporated. 


Frelinghuysen Avenue, subsidiary 


WESTON 
RUGGEDIZED 


PANEL 
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ANTENNA 
STRAIN 
INSULATORS 


@ The largest of the porcelain rod insu- 
lators shown in the illustration develops 
12,000 Ib. strength. It is available, if 
specified, with rain shield and/or corona 
rings. All hardware is silicon aluminum 
alloy. Smaller units, in porcelain or 
steatite, are suited to lighter duty for 
strain or spreader use. Engineering and 
production facilities are also available 
for design and manufacture of units to 
almost any performance specification. 
Write for Bulletin 301, with complete 
description and specification data. Lapp 
Insulator Co., Inc., Radio ‘Specialties 


Division, 902 Sumner St., Le Roy, N. Y. 


Want more information? Use post card on last page 


ELECTRONS AT WORK 


(continued 


ode-coupled multivibrator in free- 
dom from feed-through effects for 
rapidly rising inputs. It shares this 
advantage with other circuits" ‘ re- 
cently described, but is simpler. 

A bistable circuit would also be 
possible, but it would seem to have 
no advantage over the conventional 
flip-flop. 

This basic circuit 
applied to 
One type makes C 
replaces R 
tank circuit. 


has also been 


sine-wave oscillators 
fairly large and 
by a parallel-resonant 
Another makes a re- 
sistance-capacitance oscillator in re- 
placing C, by a resistor and capaci- 
and R, by the 
value of resistor and capacitor in 
parallel. 


tor in series same 
Thus the latter is similar 
to some other oscillators’ 
described. 

The R-C oscillator gave good re 
sults with B+ voltages as 
25 volts. With these, as with othe) 


oscillators, the amplitude must bi 


recently 


low as 


limited for a good waveform 
These examples show how plate 
to-screen feedback can be applied 
to produce 
that 


envelope and leave one grid free for 


everal interesting cit 


cults require only one tube 


triggering, gating or modulation. 


REFERENCES 


K. F. Ma 
Williams 
Series 
Yor) 
Sands 


L, Arn 
551, 1963. 
(5) H. L Arr 
4, July, 1963. 


Color Tape Head 


Magnetic 


RCA ito 
chrome, color and sound, 


tape recorder head used by 
record and reproduce, mono- 
It is claimed 
that the unit can handle ten times more 
information per inch of tape than is pos 
sible with conventional techniques. The 
five-element assembly can record more 
than 20,000 cycles an inch at rates up to 
4 mc on half-inch tape 
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FOR ADVANCED- 
ENGINEERED 


i tubes 


IT's CBS) 


Have you an exa ting requirement for 
stable voltage? Try the reliabilized CBS 6626 
and 6627. There are no better VR tubes made. 
lhey represent the most advanced engineering 
concept in gaseous voltage-regulator tubes, 
They eliminate sudden discrete voltage shifts 
in voltage-reference circull 

It’s only natural that CBS VR tubes should 
be the finest. CBS-Hytron pecializes in VR 
tube . has made over 20 millions of them 
CBS-Hytron has originated many VR types; for 
example the OB2 LSN-OA2WA USN 
OB2WA, 6830, 683 | as well as the 6626 and 
6627. CBS-Hytron offers the widest line of 105 
volt and 150-volt VR tubes: commercial and 
military miniature and GI for voltage 
regulation and 0 e relerenes And in 


quirt ire solieite or pf mMduction quantitie 


of specialized VR type like the flying-lead 
6830 and 6831 

It makes good sense to think of CBS when 
you think of VR tube Be sure of up-to-the 
minute design and tightly controlled quality 
Follow the leader pec the leader. Fors 
table, reliable, advanced-engineered VR tube 


ilwa make it CBS 


a 


i 


native ‘ t ea igh § 
es data, theory, and applica 
regulat and 


tag 


a 4 
nine, easytoread res 


CBS-HVTRON, Danvers, Massachusetts 


A Division of 


Columbia Broadcasting System, Inc 
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Edited by JOHN MARKUS 


A COMBINATION drill and wire brush 
developed by Martin serves to drill 
holes and aluminum clad- 
ding from duralumin in one opera- 


remove 


tion. This insures positive electri- 


cal connections when grounding 
equipment to 
without 


cleaning 


airborne electroni 


aircraft structures, need 
for an extra 
The drill is 


of a standard 


operation. 
mounted in the center 


wire brush. 


Method of using tool for drilling duralu- 
min held in vise 


Lamps Indicate Errors During Wiring of Harness Boards 


Up To 7,000 man-hours per year are 
aved by using automatic checkout 
for air 
borne electronic equipment in the 
Los Angeles plant of Packard-Bell 


Co, The holding clips for wires on 


on Wiring harness boards 


the board are connected underneath 


to indicating lamps in such a way 
that a lamp lights to indicate satis 
factory installation of a group of 
up to ten wires 

Combining of with 
production actually saves still more 
time the 


inspecting 


inspection 


through 
human 


elimination of 


error factor in 


harnesses after conventional as 


sembly. Errors that get past in 


spectors involve costly and time 


consuming corrections once wired 


into actual equipment 


> Construction 
pins 


Ordinary cotter 


are used as combination ter 


minals and anchors for the wires. 
The pins are installed with the split 
ends up and slightly spread apart, 
so stripped ends of wires can easily 
be inserted. The eyes of the cotter 
pins project under the board. The 
driven under-sized 


holes so they cannot rotate out of 


pins are into 
position once the ends are spread 
apart above the board 

Connecting leads are soldered to 
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the eyes under the board to achieve 
the self-inspecting feature. These 
interconnections serve to place an 
wires in series 
with an indicating lamp across the 
low-voltage 


average of seven 


secondary of a small 


power transformer. The lamps can 
then light only when all of the wires 
are correctly positioned to complete 
the series circuit. 

The wiring board serves as the 
upper about 6 


surface of a box 


Installing wire lead on self-checking harness board. Each of 24 lamps across top of 
board indicates correct installation of an average of seven wires, installed in a pre- 


scribed sequence 
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KESTER “44” Resin, 
Plastic Rosin and 
“Resin-Five” Flux- 
Core Solders keep 
the production lines 
moving by providing 
the exactly right sol- 
der for every application. Only virgin metals are 


” 
4 td 1 
_< 


a, ee 


used in Kester... further assurance of the constant 
solder alloy control combined with consistent flux 
formulae . . . all part of Kester Flux-Core Solder 
quality that'll “keep ‘em rolling” for you! 


BE SURE YOU GET KESTER'S new 78-page informative 
textbook “SOLDER . . . Its Fundamentals and Usage.” 


KESTER OULDER 


COMPAN Y 2204 wrightwood Avenue, Chicago 39, Illinois; Newark 5, N. J.; Brantford, Canade 
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inches high, to give protection for 
the terminals underneath. 

> Identification—For each job, the 
worker is given an_ instruction 
sheet that the 
type of wire to be used at each posi- 


specifies size and 
tion, the color code, length and in 
Positions are 


of let- 


ters and numbers much as on maps, 


stallation directions 
pecified by a combination 
with corresponding letters running 
vertically the the 
board and corresponding numbers 
left 
bottom of the board, 


down side of 


running from to right across 
the 


proximate 


The ap- 
starting 
cotter pin can thus be determined 
quickly. 


position of a 


Each pin also has a code 


number on the instructions and on 
the corresponding to the 
name of a city on a map. 


board, 


> Circuit—The low voltage used 
for this automatic checkout system 
eliminates the possibility of shock 
to the operator. A fuse in the pri- 
mary of the power transformer pro- 
further protection, 
though the lamps are all in one leg 
of the secondary so it is impossible 


vides even 


to produce a direct short. 

A typical wiring harness, such 
as that used as the main cable of 
the integrated communication sys- 
tem for and Chance- 
Vought fighter aircraft, involves 
installation of 152 wires, and takes 


Douglas 


-~~--—-~-CABLE WIRES UNDER TEST 
WIRING UNDER BOARD 


Twelve circuits identical to this are in 
stalled on board. Use of only two lamps 
per transformer permits use of small and 
inexpensive transformers under board 


approximately 34 hours to com- 


plete. Initial planning and wiring 
of such a harness board circuit 
takes just about a full week of a 


technician’s time 


Anchoring Leads in Terminal Strip with Nylon Rods 


Loading wires into press. Stripped ends of wires go into holes at 
Padded handle at right 
moves pointed steel rod used for spreading loops 


rear of slots in floating bed of press. 


TWO DIFFERENT TYPES of work set- 
ups are used at 
Co,, Camden, N., 
insulated 


Radio Condenser 
J., to push seven 
loops of wire through 
punched slots in a Bakelite strip 
simultaneously and thread a length 
of nylon rod through the loops for 
anchoring all leads at once without 
using eyelets, 

In one setup, the operator loads 
into machine 


the leads one by one 


grooves in the bed of a Dake arbor 
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press, places a strip over the leads, 
then 
down the head of the press. 


lever to bring 
This 


has a contoured rubber block with 


operates the 


slots at each lead position. Down- 
ward pressure of the rubber block 
pushes the strip and the spring- 
false bed of the 
down over seven upward-projecting 
metal that 
wire up into each punched hole of 


the strip. 


supported press 


studs push a loop of 


Spreading loops with pointed steel rod on handle. The seven dif 
ferent colors of insulated wire leads used are kept separated by 
long finishing nails driven into the bench 


Next, the operator retracts the 
and holds the strip in po- 
sition with her left hand while she 
pushes a metal rod through each 
of the seven loops that now project 


up through the strip. This rod is 


press 


guided by a clamp bolted to one 
side of the false 
pointed end so that it can easily 
enter and spread apart each loop. 
The rod is pulled entirely out from 


bed, and has a 


the press and a solid nylon rod of 
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In Electronic 
Fan Design 


Offer All These 
Advantages 


PRECISION CONSTRUCTION 
tin Precision construction insures perform- 


* ance that gives you great power in so 
compact a unit. 


COMPACT DESIGN 


Joy’s axivane design permits installation 
of Axivane fans as part of the duct. . 
requires no extra space. 


LIGHT WEIGHT 
> |) Axivane fans are light in weight as well as 
TE compact because they are built from pre- 
cision aluminum or magnesium castings 
produced in our own foundry under JOY engineering 
supervision. 


AERODYNAMIC ENGINEERING 


— The airfoil blades and stationary vanes 
- / of JOY fans are made with power-saving, 

ge eficient airfoil cross-section. AXIVANE 
design provides equal pressure and velocity distribu- 
tion across the fan outlet .. . eliminates turbulence . 
and produces the greatest cooling effect with the least 
expenditure of power. 


loo ft MAXIMUM STRENGTH 


\ 

Joy AXIVANE fans are durable because 
the outer casing, stationary vanes, and inner 
casing are precision-cast as a single unit, 

giving extra strength and maximum resistance to shock. 


CCC EEE EEE EOE 


oulO we or Cagorcn- 
For VANEAXIAL FANS + COMPRESSORS + VACUUM PUMPS snd BOOSTERS 
GXYGEN GENERATORS + HYDRAULIC FITTINGS + ELECTRICAL COMMECTORS 
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Want more information 


oO QQ UNMATCHED EXPERIENCE 
(AWS DY 


Joy's unmatched experience as the world’s 
largest manufacturer of Vaneaxial fans and 
blowers is a bonus that costs you nothing 
extra... JOY’S leadership is due solely to the mult- 
tude of customers who are now enjoying the benefits 
of outstanding engineering. Why not join the number 
of satisfied JOY customers . . . you'll be in the best 
company. 


COMPLETE LINE 


roel “f 
ef; = Joy offers a large selection of fans in the 
1 ie standard line... as well as custom-designed 
types that are available to your specifica- 
tions. The Joy line includes fans for all purposes 
ranging from 1/500 HP to 300) HP. You'll find a 
fan to suit your needs in the JO¥ ine. Let us work 
with you. Joy Manufacturing Company, Oliver Building, 
Pittsburgh 22, Pa. In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario. 


Write for FREE Bulletin 15-39 


JO 


WORLD'S LARGEST MANUFACTURER 
OF VANEAXIAL-TYPE FANS ' 


ital 


? Use post card or 





EXPAND YOUR TAPE 


RECORDER SALES!! 


with 


INVERTERS 


for changing your stor- 


age battery current to 


Ac. Mouschold 


ELECTRICITY 


Anywhere 


+. in your 
own cart 
oe 

\, Makeyour car, 


\ oat or plane 


a “ROLLING 
OFFICE” 


mounted 

out of sight 
under dash 
lama 1a) 
compartment! 


especially designed for operating 
standard 110 volt A. C.... 

@ TAPE RECORDERS 

@ WIRE RECORDERS 
for 


@ DICTATING MACHINES 
@ ELECTRIC RAZORS 


@ EXECUTIVES @ OUTDOOR MEN 
@ SALESMEN @ REPORTERS 

@ PUBLIC OFFICIALS @ FIELD INSPECTORS 
@ POLICEMEN e DOCTORS 

@ FIREMEN @ LAWYERS, ETC. 


See your jobber or write factory 


Vv NEW MODELS 
“A” Battery Eliminators, 


American Tetevision « Ravio Co. 
Quality Products Since 1931 


SAINT PAUL 1, MINNESOTA, U.S. A. 


Want more information? 
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V NEW DESIGNS 
OC-AC laverters, 


V WEW LITERATURE 
Auto Radio Vibratory 


Use post card on last page 


PRODUCTION TECHNIQUES 


(continued 


lightly 
through the loops. Cement is then 
applied to several of the loops to 
anchor the rod. 


maller diameter j pushed 


> Variation—A slightly modified 
version of this press setup employs 
a captive needle to spread open the 
loops. This slides in a metal out- 
rigger projecting to the right from 
the floating bed of the press. After 
the holes spread, the 
piece is lifted out and held in the 
left hand while the nylon rod is 
pushed through the loops with the 


have been 


Removing finished strip from press 


right hand Production rat 


about the same ; on the 


pre 48 


Motorized Solder Wheel for Capacitor Leads 


Swaging and soldering leads to paper-wound bathtub capacitors. Knurled, tin-plated steel 
wheels turning vertically in asbestos-enclosed electric solder pots bring hot aluminum 
solder to the slots in the tops of the asbestos boxes. Soldered units go down slide onto 


conveyor belt 


that 
certain 


A MOTORIZED 
simplifies the 


SOLDER WHEEL 
assembly of 
paper-wound bathtub capacitors is 
used in the capacitor department of 
Lenkurt Electric Co. 

The 


each end and the leads are soldered 


capacitors are swaged at 
in place simultaneously. Previously, 
these operations were accomplished 
by placing a number of capacitors 
in a jig and swaging and assem- 
bling each with an ordinary solder- 
ing iron. The new system obviates 
use of a soldering iron and is more 


nearly like dip soldering, except 


that a tin-plated wheel carries hot 
from the pot to 


aluminum solder 


the capacitors. 


> Construction Two of the 
knurled wheels are mounted verti 
cally on a horizontal shaft powered 


by a small electric motor Lee 


Engineering Co., Milwaukee; maxi 


mum current 3 5 amp, speed range 
1,000 to 10,000 rpm). The bottom 
portion of each wheel is immersed 


in an electric solder pot (DEE 
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ON THESE VERSATILE ENGINEERING MATERIALS: 
“ZYTEL,” “ALATHON,” “TEFLON,” “LUCITE.”’ 


Mechanical properties and high dielectric strength 
of TEFLON unaffected by extremes of temperature 


OLO STYLE 
- SEA LEVEL 
Dy ALTIMETER 


Electrical properties 
of TEFLON” constant 
over tested range of 
60 cycles to 10° cycles 


The unique combination of prop 
erties of TEFLON offer many ad 
vantages to the electronics indus 
try, permitting improved design 
unexcelled 
formance. TEFLON is capable of 
260° C., 


exceeding the requirements of 


and providing per 


continuous service at 


Class H materials 

The power factor of TEFLON 
is less than 0.0003 over the meas 
ured spectrum (60 cycles to 10% 
cycles), and its dielectric con- 
Stant is 2.0 over the same range. 
Following prolonged soaking in 
water, the volume resistivity of 
lO" 
and water absorption 
D570-42) is only 
TEFLON has good arc 


TEFLON is greater than 
ohm-cm., 
(ASTM 
0.005%. 

resistance and its short-time di- 
electric strengths are high, rang- 
ing from 1,000 to 2,000 volts per 
mil depending upon thickness 


SEND FOR 
MORE INFORMATION 


For complete details that will help you 
further evaluate DuPont TEFLON for 
use in your product-development pro- 


grams, mail the coupon at the right. 


NEW RADIO 
ALTIMETER 


TEFLON tetrafluoroethylene 
used as cable insulation in this new 
radar altimeter. One of these cables 
carries microwave energy from the 


resin is 


magnetron oscillator tube to the an 


A new radar altimeter, made by the 
Raytheon 
pany, Waltham, Massachusetts, fur- 


Manufacturing Com 


nishes continuous terrain-clearance 
information and flashes a warning 
light when a preset minimum is 
reached. Du Pont TEFLON was se 
lected as the insulation for cabling 
in this altimeter because of its abil 
ity to perform under the wide range 
of temperatures encountered in the 
aviation field 

TEFLON tetrafluoroethylene resin 


is used in electronics equipment as 


F. 1. du Pont de Nemours & Co. (Inc.) 


In Canada: Du Pont Con 


P é end me omplet 
property and application 


on DuPont TerlLon 
interested in evaluating 
' 
i © 
i) [Or ] pe 
Street 


Cif 


Poly 
Room 227 Du Pont Building, Wilmington 9% 


of Busi 


{ddre 


aA Lever 


tenna. The other cable provides inter- 
connection within the transmitter- 
receiver unit. (Cable used in this altim 
eter is manufactured by Surprenant 


Mfg. Co., Clinton, Massachusetts.) 


molded components, tape, and ex 
truded insulation. The excellent di 
electric properties of TEFLON, even 
at ultrahigh frequencies, and its 
moisture resistance are particularly 
important in the electronics field 
Heat resistance is frequently essen 
tial, too, especially with the present 
trend to miniaturization of elec 
tronics equipment, which results in 
increased operating temperatures 
lo evaluate Du Pont TEFLON for 
your own use, get property and ap 


plication data by mailing coupon 


j | 
nemicai 


1 laware 


Department 


es 





RELAYS 


Specify the COUCH MODEL 2A or 

relay whenever HIGH SHOCK NIGH 
VIBRATION capabilities are required 
DRY-CIRCUIT 


and for application 


VIBRATION 5 to 25 eps @ 0.4" peak to 
pe ak excursion: 25 to 2000 eps @ 2065 
acceleration; No contact opening, relay 


energized or de-energized 


SHOCK ELECTRICAL 75G for 10 millisec 
onds minimum. No contact opening, re 


lay ene reise d or de-t nergize d 


SHOCK MECHANICAL 


no physical damage to relay or change 


200G minimum 


in electrical characteristic 


Models 2A and 4A are ubminiature 
hermetically sealed, D.C. relay 
meet and in several re pects « xceed the 
requirements of MIL-R-5757B. They are 


“balanced-armature” ro 


which 


actuated by a 
tary motor, Both models are particularly 
uited to dry-circuit switching applica 


tion 


LEADING PARTICULARS 
Ambient Temp 65°¢ +-125°C 
Weight 4.2 oz, Maximum 
Height of Case |! 
Diameter of Case io 


maximum 

» maximum 

| lattene d & prere ed 

Contact DPD Model 2A 
Arrangement PDI Model 4A 

Contact Material bine silver to 

molybdenum 


Terminal 


Operation Simultaneous opera 
tion, simultaneou 
release, no contact 
bounce 


Model 2A 
Model 4A 


Pull-in-power watt 
(Coil) ') watt 


Test Data and Literature on Request 


Built-in Dependability 


NORTH QUINCY 71, MASSACHUSETTS 


Want more information? Use post card on last poge 


224 


PRODUCTION TECHNIQUES {continued 


Electric Co., Chicago; 


700 watts 


model 61: justable) of the wheel protrudes 


temperature range 600 The knurled wheel picks up soldet 
F to 1,000 F). Pots and wheels 


are enclosed in asbestos shielding the slot. The 


from the pot and presents it at 
operator rubs the 


In the top of each shielding box i end of the capacitor, with the lead 


a tainle held in place, over the slot to 


make the solder 


plate with a slot wire 


through which about inch (ad junction 


Ultrasonic Dicing of Germanium 


STAINLESS STEEL tubes are prevent- 


ing warpage from brazing and in- 
creasing the life of tools made by 


the Cavitron Equipment Corp., 
Long Island, N. Y. for ultrasonic 
of germanium 
type 304 stainless steel 
tubes were adopted, after consulta 
tion with 
Tube Co., 


place carbon steel tubes in the 


engineers of Superior 


Norristown, Pa., to re 


Sheffield-Cavitron ultrasonic ma- 


chine tool. Construction of stainless steel cutter 


> Brazing—Usually a number of Long tool life is particularly im 


tubes are brazed together into a portant because of the time re- 


bundle of the same shape as the cut quired to make the complex bundles 
With carbon steel tub- of tubing, 


ing, the tubes 


to be made. which are also used to 


frequently warped at slice and dice quartz crystals and 
brazing temperature and the tool to drill and form ceramic electronic 


was rejected, with tube spacer elements, 


type 304 


teplacement 


stainless tubing elimi- 
> Dicing The tool 


tool life on the production line. dice 


nated the warping and gave longer tip used to 


germanium in the mass pro 


Dicing 271 disks of germanium from thin slab in one operation, using stainless steel cut- 
ters on ultrasonic machine tool. Abrasive particles in water suspension are directed 
across work by two hoses 
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YES...2 OUT OF 3 ELECTRONIC 
ENGINEERS SPECIFY MOLONEY 
TRANSFORMERS FOR TRANSMITTERS 


Big league designers recognize that the key man on 
a transmitter team is the dependable transformer. 
Therefore, it is not surprising that 2 out of every 3 
transmitter manufacturers specify Moloney Trans- 
formers. That's a .667 batting average and that's 
good in any league. 


With Moloney in the lineup... you aren't fielding a 
rookie... but a seasoned veteran. 
For your transmitter specify a league leader. 


Modulation Transformers 
Modulation Reactors 
Rectifier Transformers 
Filter Reactors 


Write for Catalog SR 206 “HyperCores 
for Magnetic Components” and Catalog 
ST 3506 “Magnetic Components for 
Electronic Applications.” 


MOtLONeE Y ELECTRIC COMPANY 


f ' j 


Il 


SALES OFFICES IN ALL PRINCIPAL CITIES @# FACTORIES AT ST. LOUIS 20, MO. AND TORONTO, ONT., CANADA 
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advancement 
in instrument 
design 


SCHEDULE 
MAINTENANCE 


STUDY 
PRODUCTIVITY 


Glass-to-metal sealed L 
ELAPSED TIME 
indicators. Compact, low 
cost, tamper-proof. Standard 
ASA-MIL dimensions, 24" and 
34" sizes. Easy to read standard 
size counter registers 1/10 hour 
steps to 9999.9 of hour steps to 
99999. Hermetically sealed. Shielded 
Starts, operates continuously from 
55° C. to 485° C. For 110-125 
of 220-250 volt 50 or 60 cycle A.C 


morion 


marion electrical 
instrument company 
GRENIER FIELO—Manchester, N. H., U.S.A 


Copyright ©1950 meorion 
at Booth 738 « 


FULLY ENCLOSED 
TRANSFORMERS 


FOR TELEVISION 
AND RADIO 
INDUSTRIES 


See the Mod 

ern series of 

> newly engi- 

“ew neered trans- 

formers radio and electronic cir 

cuits, Crestrol line of voltage 

fluctuation control transformers 

and all the standard CREST 

equipment you have relied on in 
years past 


CREST 


ONE SOURCE FOR ALL 
YOUR TRANSFORMER NEEDS 


Hundreds of modern trans- 
formers——-Voltage controls— 
Equivalent parts for over 200 
sets. 


WRITE DEPT. ET FOR COMPLETE CATALOC 
P= ow oe oe oe ee ew oe oe oe oe oe 


A 


« send me uv Cat y N f 


Name 
f 


osition 


Addres 


i Firm 


City 


CREST TRANSFORMER CORP. 


814.14 W. Nerth Ave or ago 22, | 
Want more information? Use post card on lost page 
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duction of transistors consists of 
271 2-inch lengths of 19-gauge type 
204 needle tubing. These are silver- 
brazed into a  hexagon-shaped 
bundle resembling a 
After the bundle is formed it is 


cut in half to give two complete 


honeycomb. 


tools, each {-inch deep 


PRODUCTION TECHNIQUES (continued 


The tubes are assembled with 
such precision that tolerances well 
0.0005 inch are held. This 
would not be possible if the tubing 
The ability of the stain- 
less tubing to hold a sharp clean 
edge also contributes to the quality 


of the work. 


below 


warped. 


Automatic Etching of Transistor Pellets 


Battery of automatic etching machines producing surface-barrier transistors. 


Operator 


merely transfers work carriers from one setup to the next. These machines automatically 
etch concentric holes on opposite sides of the germanium pellet so the hole thickness re 
maining between them is less than 0.0002 inch, then plate the holes with indium 


GERMANIUM OR SILICON _ pellets 
mounted on stems of surface-bar- 
rier transistors are electrochemi- 
cally etched with jets of acid under 
photoelectric control in the Lans- 
dale, Pa. plant of Phileo Corp. Pre- 
machined work 
possible the accurate  po- 


cisely carriers 
make 
sitioning required for mechaniza- 
tion of the sequence of operations 
involved in producing concentric 
holes on opposite sides of the tiny 


germanium pellets. 


>» Washing A 
washer is used to direct a stream 
of high-purity 
after it has been soldered into po- 


unique jet-type 


water at the pellet 


sition on its lead in preparation 


for etching of holes. The washer is 


also used between the _ various 


stages of etching and plating. The 


operator merely places the work 


tilted 
slide and allows it to drop down 


carrier in the groove of a 


against a stop inside the washer. 
This 


pellet directly in the path of circu- 


automatically positions the 


Example of transistor now in mass pro- 
duction, with pencil shown alongside for 
size comparison 
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CLEANING THE INSULATION from enameled magnet wire, laboratory technician 
check conductor to see that it measures correctly after running through insu 


CHECKING MAGNET WIRE FOR UNIFORM DIAMETER 
She can help you get firmer coils in your winding room 


sures that the conductor tia See the Man from Anaconda and 


during alrT inve al production riiti ith 
winding room. Anaconda Magnet 
Wire can help you eliminate incom 
get long 


you! 


One of the most important proper a 
ties of magnet wire—if you are to within specified tolerances 
get good winding room perform manufacture 


Constant check on quality of Ana- 


uniformity of 
conda Magnet Wire from raw 


ance, firm coils is 
Ing Inspec tion, cut reject 
through manufacture to er break-free run Offic in 
cities see “Anaconda” in your 
phone directory. Anaconda V 
Magnet Wire 


diameter 

To be sure you get uniform material 7 
Magnet finished product and packaging IS 
Anaconda wire has 


vire 


diameter in Anaconda 
Wire, samples from every machine 


are checked every day mh Oud sO many 
room superintendents 


one reason hy 


booster: among winding 


Cable Company 
Qualit Control Laboratory. This Headquarter Muskegon, Mich 


SCHEDULE A PRODUCTION RUN OF ANACO N DA 


QUALITY-CONTROLLED MAGNET WIRE 





ridiculous! 
you can’t mix magic and 


Pulse Transformers 


PRODUCTION TECHNIQUES (continued) 


‘ 
‘ 
‘ 


‘ 
‘ 
. 


ay 


Y) 


-but—sir— you're wrong ©: 


and here’s why... 


- Samples appear with almost magic speed when 
you turn your pulse transformer problems over 
to Aladdin. We have a long list of stock 
items, plus the know-how to meet your specific 

+ performance requirements—if you'll give us 
just a hint about the circuit and what it’s 


supposed to do. 


Our construction is standard. We're big enough 
to stock thousands of standard core parts in 
readiness for your orders. We move with magic 
speed when we learn of a new requirement. 


We deliver quality components on schedule. 


: Send the coupon for our engineering bulletins. 


ADIO INDUSTRIES, INC. 


Pioneers in Permeability Tuning 


““RLADDIN RADIO INDUSTRIES, INC. 
7\7 Murfreesboro Road, Nashville 2, Tenn 


Send me technical information on Pulse Transformers 


NAME 
COMPANY 
>> _-5 ADDRESS 


ciry STATE 


Want more information? Use post card on last page 


FIG. 1—Sliding work carrier into jet-type 
washer 


lating water spray. The washer is 
constructed entirely from trans 
parent plastic pieces, as shown in 
Fig. 1. 


> Rough Etching—After washing, 
the work carrier that holds the 
transistor stem is transferred di- 
rectly to the positioning blocks of 
the rough etching setup and pushed 
into position as shown in Fig. 2, 
so the pellet is in a horizontal plane 
Here tiny streams of chemicals are 
directed at the pellet from above 
and below to etch out roughly the 
desired depressions on the sides 
The rough etching is done on a time 
basis, with occasional visual moni- 
toring through the transparent 
plastic housing of the etcher. Strong 
flood lamps illuminate the etcher 
from both sides to increase the rate 
and uniformity of etching. 

The etchant is a 5-percent solu- 


FIG. 2—-Rough etching position, with op 
erator pushing transistor between oppos- 
ing jets inside transparent plastic cage 
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MISSILE SYSTEMS 


AIRBORNE COMPONENTS 


LIQUID STORAGE 


COMPONENT DE-ICING 


ELECTRONIC EQUIPMENT 


AERIAL CAMERAS 


PRECISION INSTRUMENTS 


FLYING SUITS 


BATTERIES 


ROCKETS 


INDUSTRIAL PROCESSES 


Here’s whereG-E heating equipment can help you 
keep components at operating temperatures 


LET US ANALYZE YOUR SPECIALTY HEATING PROBLEM 


Whenever your equipment omy 
systems, or manufacturing process re 
quires the addition of heat to assure 
proper functioning, General Elect 

specialty 


you quickly and economically 


te 


heating equipment can help 


Problems of supplying heat 
altitudes, keeping ritic 
correct temperatures 

sile components 

condition, providing 
environment for manufac 


esses, reducing dangerous comy 


icing in flight, helping to keep personne 
comfortable when 
cold, providing the 


temperature for electronic 


exposed to extrem 


optimum ope 


ponents, duplic: 


conditions for 


lraulic com 
temperature 
special appli 
General 


lipme nt 


testing, and many other 


cations have all been solved by 
Electric 


specialty heating eq 


A General Electric speci 
iilable to work on your parti 
lar heating requirement. So, i 


pert 1s av: 


alt heating ex 


contact 


wr send 


any specialty heating problem, 
uur G-E re itus Sales Office 
1 below for 


more informati 


GENERAL @D ELECTRIC 


SEND FOR FREE BULLETIN ON 


G-E SPECIALTY HEATING EQUIPMENT 


General Electric Company 
Section 1224-8, Schenectady 5, N. Y. 


Please send me bulletin GEA-6285, G-E specialty 
heating equipment 


for immediate project 


for reference only 
Name 
Position 
Company 
City 





mr! pick up 


‘ 


es: waite man from 


/ 


Time flies . . . so does your Phillip 


man. That's part of the Phillips Plan 
to help meet those project deadlines 
If your relay requirements are 
special, ask about the Phillips Plan 
a combination of engineering skill* 
and personal service that is unique 
in the industry. Contact the 


Phillips oflice nearest you, 


FOR EXAMPLE: 

Phillips Engineered Relays 
are meeting the extremely 
specialized requirements of 


guided missile applications. 


20410 TYPE 2 
Hermetically-sealed multi 
contact relay. Flange 
mounting, maximum 14 
pin, solder terminals. O D 
2-1/2° Wa 2-1/2°L& 
5°H 


TYPE 2AC Multi 
contact AC relay. Fast 
operating. O.D 
1-15/32° Wx 4° 


TYPE 15QA 

Miniature relay, single 
pole. Nominal sensitivity 
200 watts, available with 
solder terminals or printed 
circuit terminals, single 
hole mounting. Coil avail 
able to 60 volts DC 


MULTI-CONTACT, POWER, HERMETICALLY SEALED RELAYS ACTUATORS 


PHILLIPS 


A THOR CORPORATION SUBSIDIARY 
PHILLIPS CONTROL CORPORATION . . . JOLIET, ILLINOIS 


PHILADELPHIA SAN FRANCISCO DENVER SEATTLE 
DALLAS BOSTON 


SALES OFFICES NEW YORK 


SANTA MONICA CLEVELAND WASHINGTON 


Want more information? Use post card on last page. 


PRODUCTION TECHNIQUES 


tion of sulphuric acid. For this 
electrochemical etching the work 
carrier serves as one electrode and 
the other electrodes are inserted in 
the acid lines 

The etching liquid comes from 
large glass bottles behind the etch- 
ing console. Air pressure in the 
bottles produces the required pres- 
sure at the jets. When a bottle 
empties to a certain point, a snap- 
action switch is tripped by the re- 


FIG. 3—-Precision etching head, showing 
operator pushing work carrier into posi 
tion. Outer housing has been removed 
for clarity 


duced weight of the bottle. This in 
turn starts a pump that refills the 
bottle. 

The pumping action is stopped 
automatically by another weight 
sensing switch when the bottle is 
nearly filled again. Used acid is 
collected in separate containers, be- 
cause recirculation of acid would 
introduce diminishing acid strength 
as an uncontrolled variable 


> Precision Etching—After rough 
etching and washing, the carrier 
goes to the precision etching setup 
of Fig. 3, where the underside is 
etched by a single upward-aimed 
jet. This jet comes up through an 
intense beam of light that is fo- 
cussed on the hole being etched. The 
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Enema i-vacpauns uneniunnitanal . . 


for saw two-stage booster? 


- we pre c to offer it 
fom smi lormarice curves, etc. 
.. - and the knowl SAGnAAt Ai punestiots 
r war ined +e we ee its Behe 
i P rat A lehee Ca oh iy pret “ee 


; i : i s ie Geask moe 
sf tha highest volumetric efile or 
.. and the highest dollar return per ae aoe 

in any high vacuum pumping sytem. 

Request complete data or contact one of our competently staffed district offices . . . 
in Baltimore, Charleston, W. Va., Charlotte, Chicago (La Grange), Cleveland, 
Detroit, Houston, Los Angeles, New Orleans, New York, 

Philadelphia, Pittsburgh, San Francisco, St. Louis, and The International Sales Office, 
90 West St., New York 6, N. Y. Call or write today! 


4 
‘ 


| wale 5 %. 
SPECIFICATION DATA 


Model KMB-230 Two Stage Mechanical 
Booster Vacuum Pump 


Ultimate Pressure (Mcleod Gauge) 0.1 Micron 
Free Air Displacement 230 CFM 
RPM 3600 640 
Motor H.P 2 and 1 
Oil Capacity 5 Pint 
Cooling Water 
Shaft Seal Mechanic 

Shaft Diameter 3434 
Inlet Connection 4” Flanged 
Outlet Connection 14" Screwed 


Net Weight, Complete 1010 Ibs 


y KINWNEY.:; DIVISION Name 


THE WEW YORK AIR BRAKE ntl cl” 
3565 WASHINGION STREET « BOSTEC 0- $$ / Title 


witena wa ait perce. oe we 


Company 


© Please send complete data on the new Kinney KMB 230 Street 


Two-Stage Mechanical Booster Vacuum Pump 


City 
ELECTRONICS July, t more information? Use post card on | 
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PBUCTION TECHNIQUES (continued) 


MEAT & POTATO RELAYS 


If you don’t really need super-this, 

high that or ultra something else in 

a relay you are to be envied, not 

scorned. Then you should be assured There was a time when four just suc h 

that Sigma makes just plain relays too relays (Types 4, 5, 6 and 41) were 

They’re not really “plain”, but well the basic Sigma lines. Now, of course, 

designed for certain jobs that they there are sixteen of these basics and FIG. 4—Precision indium plating setup 
perform commendably They don't ome of them are super-sensitive, using jets for plating indium in etched 


holes on germanium. Dial gages serve 


have wrap-around windshields and th spee tra ultratissimo. It is oe : 
I , high speed or ul , for making precision head adjustments 


back-up lights, but they get you there perhaps significant that the old stand- 
and they bring you back bys are still best sellers 
; a and ; light activates the germanium, so 
ere 1 : ; 
Here they are, ang the y Fe tor sare that more carriers are released and 


etching is correspondingly speeded 


Sigme Series 4 P up. The light also concentrates the 
GENERAL PURPOSE , 
MEDIUM SENSITIVITY % 


etching action in a smaller hole fo. 
this final precision etch. 


Balanced armature de 

sign. SPOT. High reliability r Sigma Series 5 
Medium priced. 20.50 mw sen VERY SENSITIVE 
sitivity, Switches up to 2 amps HIGH STABILITY 
SORES NEE. Yt 178 FAs? 08 Withstands aircraft after use, so that none is recircu- 


00,000 operations 
' — vibration on inputs as low 


Aspirator tubes on each side of 
the germanium draw off the etchant 


lated by the jet in this critical op 


os 5 mw; undamaged by 
500 g shocks. Sensitivity range eration 


Sigma Series 6 1.40 mw, 35 basic standard 


A small phototube mounted di 


POLARIZED é adjusiments 


NULL SEEKING <4 rectly over the germanium moni 
BIASED or LATCHING S } tors the amount of light that comes 
oes ee eee aes é “7 a through as the emitter hole is deep 
Scel cow Ghatsstins tase es LOW COSY Ai ened by the etching action. When 

SPDT shaded pole this transmitted light reaches a 
construction, Unusually 


certain intensity that has pre 


quiet. Sensitivity 0.2.1.0 v-a : 


All four relays are available in a wide Contact ratings up to 5 amps viously been correlated with the 
; tage operated, current operated; . ‘ . 
variety of mounting enclosures. Catalog 16-400 cycle versions; also OC desired thickness of material re- 


on request. and high speed keying types maining between the holes, the 
phototube triggers a solenoid valve 
that automatically stops the flow 
of etchant. 

A stream of air is blown down 
onto the top surface of the ger- 
manium, past the phototube jens 

SIGMA INSTRUMENTS, INC., system, to prevent accumulation of 


62 Pearl Street, So. Braintree, Boston 85, Massachusetts etchant in the upper rough-etched 


Want more information? Use post card on last page. July, 1956 — ELECTRONICS 





EPOXY coATED noe 


CERAMIC DISCS 
.. » No Premium Cost! cet die le 


High Voltage Breakdown Strength 
Excellent Moisture Resistance + Durable + Attractiv 


;00d-All’s tough, durable EPOXY coated cera 
cellent dielectri trength and stability with 
ive EPOXY coating proce results 
irface of the ceramik This 
re. No wax coati 


capacitor combine ex 


the ceramk ig 


rEMPERATURE COMPENSATING EPOXY DISC CAPACITOR 


I— 


a full line f disse in accordance with RETMA 


1) es¢ u are ‘ uited for resona 


where HIGH Q ane rABILITY of capacitance j 
an inherent advantage in VHF and UHF applicati 


SPECIFICATIONS am Workir } Volta 3 600 voc @ Flash Test V itage 1500 voc e Power 
Factor Less than .1% @ 1 MC e@ Leakage Resistance Greater than 10,000 meg 
ohms « Leads #22 gage tinned copper wire « Capacity Tolerance: + 5%, + 10%, + 20% 


MAXIMUM DIAMETER CAPACITANCE CHANGE VS TEMPERATURE IN °C 


TEMPERATURE IM °C 


TANCE CHANGE 


CaPpac 


Good-All’s complete line of EVOXY coated ceramic dise capacitors are de 
both standard and specialized applications. Write or wire today for catalog contain 
ing more information on our TC dises and other EPOXY coated disc types listed below 


BY-PASS ¢« d.A ype f STABLE «— d-All Type E and EE 
RETMA A 2 t 
DUAL SHIELDED a aay ~- MIGH VOLTAGE Good-All Type G 


r 


AC LINE BY-PASS {All Type D TRANSISTOR CIRCUIT Good All Type H 


a 


Our Sales Representatives will be happy to supply you with 


aample EPOXY coated diaca for test against your specification 


OOD-ALL ELECTRIC MFG. CO. oGAaLttata, NEBR 
A LEADING MANUFACTURER OF TUBULAR CAPACITORS 
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PRODUCTION TECHNIQUES continued 


Continental tscrny 
mechanical connect and disconnect 


SCREWLOCK* CONNECTORS 


subminature and 
miniature Series 20 


Available in various con- 
tacts (7 thru 104 for Series 
20; 7 thru 50 for Serie 
SM20). With or without 
aluminum hoods. For #20 
AWG wire. Current rat 
ing: 5 amps. Voltage break- 
down: 2100V, RMS 


i 
Pat. No. 2746022 FIG. 5—Highly magnified view of jets 
used for electroplating indium on germa 
nium pellet 


POLARIZING SCREWLOCKS* 


Serewlocks provide a secure contact even under severe hole, since this would interfere 
vibration conditions. They also eliminate the need for with thickness monitoring. 
yrying, “rocking” or forcing the connector when di: : ’ 
DEY™DS) . . > Plating After another wash, 
connecting the plug from the receptacle. 
the work carrier goes to the indium 
plating setup of Fig. 4. Here both 
sides of the germanium are plated 


connectors with polarizing screwlocks imultaneously with indium 


a olution of indium sulphate 


from 


Easy Release—Series E-z 16 Again the jets are positioned above 


Individually spring loaded pin contacts as- ; and below the pellet, as in Fig. 5. 
sure quick release with low insertion force Electrodes are located in etchant 
and practically no disengagement force. lines 
12, 18, 24 or 34 contacts for #16 or #12 AWG 


wire, or solderless wiring taper pin 


just as for etching and aspi 
rators are positioned alongside to 


Hermetic Seal—Series H-20 


Mates with Series 20 receptacles. For #20 
AWG wire. Current rating: 5 amps. Voltage 
breakdown: 2200V, RMS. Plug contacts in- 
dividually compression-sealed in glass. 


High Voltage —Series 14 


Available in 7, 9, 10, 15 and 18 contacts. 
High barriers around pins prevent arcing 
up to 4500 volts. Contacts are gold plated 
over silver. Current rating: 10 amps. 


Technical data on these connectors, and special designs requiring the use of 
sub-miniature, printed circuit, hermetic seal, pressurized, high voltage or 
power connectors are available on request. Write today for complete catalog. 


5 FIG. 6—Optical setup for checking con- 

. centricity of etched holes in germanium 

Se il Sales ely pellet Ral precision of alignment 

DeJUR-Amsco Corporation, increases with operating frequency of 

transistor. Production and _ inspection 

45-01 Northern Boulevard, Long Island City 1, N. Y controls are now adequate for at least 
100-mc transistors 
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WHEN RELIABILITY 
IS A Yus/ 


COMPLETE RELIABILITY 


The culmination of all efforts is squeezed into one 
breathless moment . . . here is where reliability counts. 


Astron’s Meteor subminiature paper capacitors are 
advance-designed for reliable operation at tempera- 
tures up to -+-125°C without derating. Exceptional 
capacitance stability of Meteor type AQ and TQ 
over the wide range of 65°C to +125°C is 
provided by Astron’s newly developed impregnant 
X-250*. High insulation resistance, low power factor, 
unusually low resonance loss, and high test voltage 
are achieved in a compact, rugged unit 


The Astron Meteor surpasses all applicable military 
specifications including MIL-C-25A . . . available in 
a wide range of case styles with extended foil or in- 
serted tab construction . . . hermetically sealed in 
glass-to-metal closures for complete protection under 
severe environmental conditions 


Where higher temperature is a factor Astron’s Meteor 
Type XQF is the answer. This metal-cased polyester 
plastic capacitor has been designed for completely 
reliable operation up to +-150°C without derating. 
Physically and electrically it surpasses government 
and commercial requirements. 


ASTROM 


co rR PORAT 1 


255 GRANT AVENUE, E. NEWARK, N. J. GD 


Export Division, Racke International Corp., 13 East 40th St N.Y ON OY 
in Canada. Chorles W. Pointon, 6 Alcina Ave, Toronte 10, Ontario 


et 


"Trademark 


ELECTRONICS July, 1956 Want more information? Use post card on last page 





Ask for our 
Technical Bulletin P-9, 
“STANDARD 
Printed Circuit 
TOLERANCES.” 


@ 


EXCLUSIVELY PRINTED CIRCUITS 
and Associated Sub-Assembiies 
ADVANCED TECHNIQUES & RESEARCH 


MAXIMUM EXPERIENCE 


NOW, after five long years of production ex- 
perience on well over 5000 different purchase 
orders, we are proud to offer you this technical 
bulletin. We are confident that you will accept 
this material as the standard of the industry! 
Every item in this bulletin has already been 
adopted in varying degree by the larger well- 
known electronics manufacturers. 


The present state of the “printed circuit” art 
dictates (and our experience has proved) that 
DESIGNS BASED ON THESE STAND- 
ARDS ARE THE ONES THAT STICK! 
These standards are practical and realistic, 
not experimental, not based on laboratory 
techniques, but sound bases to incorporate in 
your purchasing, engineering and production 
manuals. Furthermore, their cost stays down 
where you want it! 


Your own product reliability can be based 
on and guaranteed by the use of Printed Cir- 
cuits by Photocircuits Corporation. 


Consult our Engineering Department or any 
of our Sales-Engineering Field Offices. 


Phatoeireuits 


ee -O-) OR S73 SS 
Dept. E-7, GLEN COVE, NEW YORK 


GLen Cove 4-8000 e Flushing 7-8100 


Want more information? Use post card on last page. 


PRODUCTION TECHNIQUES 


(continued) 


FIG. 7—Transistor in position between 
dual microscope lenses of concentricity 
checker 


draw up the electroplating liquid. 
The jets are initially turned on 
for a fraction of a second with the 
electric current in the etching di- 
rection, to produce a virgin surface 
for plating. When the current is 
reversed at the end of this interval, 
indium is plated onto the ger- 
manium to form electrodes. 


> Concentricity Checking After 
indium plating, concentricity of the 
etched holes on opposite sides of the 
germanium pellet is checked in the 
dual optical setup shown in Fig. 6. 
The work carrier is placed in the 
holding fixture of the comparator 
with the germanium pellet in a ver- 
tical plane and is moved into po- 
sition between the lenses of two 
microscopes as in Fig. 7. 

The work carrier is racked in and 
out until the etched hole on one side 
of the germanium is exactly cen- 
tered in one microscope. The op- 
erator can then read the amount 
of deviation from concentricity on 
a graduated scale in the other mi- 


croscope, 


Coining Saves $74,000 
on Waveguide Flanges 


REDESIGN OF A waveguide flange to 
permit production by coining re- 
duced machining to one simple 
grinding operation at Lord Machine 
Co., Waltham, Mass., and thereby 
saved up to $74,000 a year for one 
user of this component. 

The part originally was made 
from a piece of steel machined all 
over. In another run, the flange 
was made from a_  drop-forged 
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You’d have to smash a Corning Capacitor before 
you could alter its values by mechanical shock 


That’s how rugged the miniature peratures of 125° C. and higher with Circle the reader service of this pub 


fixed glass capacitors are. (“Miniature” proper voltage derating. Even after lication, or write direct for more infor 


means about one-third smaller than repeated temperature cycling, the TC mation about Corning Fixed Glass 


other kinds of equal capacitance. ) remains the same. And TC stays within Capacitors, prices and samples 
Iheir strength comes from the way close limits over a wide temperature 


we make them. Layers of conductor range, varies litthe between capacitors 
Ask for information on these 


other Corning Capacitors: 


and dielectric are sealed together unde Capacitance drift is so close to zero 


heat and pressure into a monolithic that it’s generally less than the error 


structure. No mechanical shock short of 
shattering the seal alters the value 
Speaking of values, the table illustrated 
above shows them 


Because everything is sealed in the 


same material as the dielectric, nothing 


outside can get inside 


You can use these capacitors to tem 


of measurement 

We can make capacitors to your elec 
trical and physical specifications over 
an unusually varied range. Single, self 
supported units can be designed for 
high voltages or high capacitances 
Series parallel combinations still fur 


ther extend the range 


Other electronic products by Corning Components Department: 


Fixed Glass Capacitors*, 


Transmitting Capacitors, Canned High-Capaci 


tance Capacitors, Subminiature Tab-Lead Capacitors, Special Combination 


Capacitors, Direct-Traverse and Midget-Rotary Capacitors’, 


Glass Inductances, Resistors 


Metallized 
* Distributed by Erie Resistor Corpo 


Medium Power Transmitting—CY- 
60 and CY70. Ideal for mobile RF 


transmitters 


Canned High Capacitance—provide 
the advantages of rugged glass de 
sign to your specifications 


Subminiature Tab-Lead—up to 90% 
less volume compared to pigtail types 


To your specifications. 


Special Combinations—the perform 
ance and benefits of glass in infinite 
shapes, sizes and leads. To custom 


order 


4 CORNING GLASS WORKS, 94-7 Crystal Streere CORNING, N. Y. 


Components Department, Electrical Products Division 


CG mnig meant reseach in CGledd 


Want mo re information? Use post card on last page 
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used by 
LEADING MANUFACTURERS ; 


of transistorized radios 


l 47 TRANSISTOR I. F. 
> RI-trans 
designed to meet any transistor impedance 


wired printed 


cirevit circuit 


low loss 
dielectric 
base material 


top and 
bottom tuned efficiency 


available in wired or printed circuit types 


capacity 
in mfd. 


“Qo” 200 max 
dim. "A" 45/64 


140-450 | 140-450 


4110 max. |110 max. 


low voltage class 2 


DISC CAPACITORS 
RI-CAP K-SOO series 


. st -| 170 J \. 
Pramas eee = Fe fe 
A” dim. | 205 285] 240] 400] 575] 505] 720], 720 | 


"22 “Above values also available in * 20% talerance 


tinned 


copper "| W.V.—30 VOC =P.F.—3% max. at1 KC 


1.R.—2500 megohms T.V.—2 X rating 
min. 


| T.C.—from 25°C to 10°C not greater than 
U 20%, and 25°C to 65°C not over 60% 


built by RI economical quantity production process 
RADIO INDUSTRIES, INC. = ~itefo 


5225 no. ravenswood ave. ¢* chicago 40, ill. detoils 
and prices 


Want more information? Use post card on last page 


PRODUCTION TECHNIQUES continued 


Finished steel] waveguide flange for ra 
dar tr tubes used for low-frequency 
scanning, at right, was coined in heavy 
presses from blank shown at left 


blank, machined and broached, but 
this also proved costly. 

An attempt to draw the part 
from a flat strip was unsuccessful, 
but led ta the idea of coining it 
in heavy presses. Coining, derived 
from the ancient process of strik 
ing coins, is a squeezing opera 
tion used by stampers to force cold 
metal into shapes of different thick- 
nesses and with sharp corners. This 
proved highly satisfactory. No 
machining is required except that 
the back is ground to provide a flat 
surface. Tolerances of 0.005 inch 
ire held with high surface finish 

The 1956 John Woodman Higgins 
Redesign Award, annually donated 
by the Worcester Pressed Steel Co 
of Worcester, Mass., was awarded 
to owner Francis B. Lord for his 
design for coining. 


Ultrasonic Unit Combines 
Stripping and Soldering 


POLYVINYL ACETAL ENAMEL insula 
tion is removed and wire is soldered 
to coil terminals in a single fast 
operation through use of high- 
power ultrasonic soldering equip- 
ment developed by Aeroprojects 
Inc., West Chester, Pa. Without 
stripping and without the use of 
flux, the ends of the wire are se 
curely soldered to the pretinned cop 


per terminals, 


>» Advantages Besides reducing 
direct labor cost, this method also 
reduces the normally high rejection 
losses resulting from nonuniformity 
accompanying a hand stripping and 
wrapping operation 

By the hand stripping method, 
the stripped part of wire is ofte 
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Natvar Isoglas gives heavy duty equipment extra pro- 
lection against Ire quent overloads beyond Class B rating 
his glass habric coated with a newly developed isocva- 


nate type resin ts outstanding in its 


resistance to heat 

’ 
resistance to crazing and «rat king 
resistance to solvents ine lucding the 
toughness and abrasion resistance 
wet dielectric strength 
low temperature Hexibility 


lungistatic quualitic ‘ 


Natvar lsoglas may now be used with great savings 
where expensive Class H materials were lormerly used 
lo solve temperature problems during manulacture ol 


transtormers. motors venerators, converters heavy duty 


relays, reactors and other types ol equipment not requ 


mga ( ‘lass HI rating 


Pechnical data and samples ctl available on request 


Natvar Products 


Varnished cambric—cloth and tape 
Varnished canvas and duck 
Varnished silk and special rayon 
Varnished—Silicone coated Fibergias 
Varnished papers—rope and kraft 
Slot cell combinations, Aboglas 


Isogias” sheet, tape, tubing and 


sleeving 

v d— as 4 
- CORPORATION ao 

Extruded vinyl! tubing and tape 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 


TELEPHONE CABLE ADDRESS 
RAHWAY 7.86800 NATVAR: RAHWAY, N. J 


201 RANDOLPH AVENUE © WOODBRIDGE, NEW JERSEY 
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© Styroflex” flexible polystyrene tape 


Extruded identification markers 


Ask for Catalog No. 23 





wide range of sizes 


#50 wire on .062" 
#145 wire on 


Ot OS 


Offered in a 


ID 
5” OD 


Whether it’s a complex 10 winding magnetic 
amplifier or a simple choke .. . at Celco each 
toroid is precision-made. New core materials are 
used in Toroidal magnetic amplifiers, reactors 
and transformers to achieve maximum perform- 
ance. 

At Celco, the proper matching of cores, wind- 
ing, handling, impregnation, encapsulation and 
electrical history of the final assembly is carefully 
controlled to maintain the original design char- 
acteristics. 

Our years of design, development, and pro- 
duction know-how are available for application 
to your specific TOROIDAL problems. 

For immediate attention, call RAmsey 
9-1123 — or write today. 


MAHWAH, N. J. 
RAmsey. 9-123 


Your plant is only hours away by the Celco Air Fleet 


Want more information? Use post card on last page 
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PRODUCTION TECHNIQUES 


continued 


Setup for hand dipping of unstripped poly 
vinyl acetal enamelled wire in molten 
solder on hot plate, with ultrasonic unit 
immersed in solder 


£2 
£ 


+ lens! 


Method of wrapping unstripped coil leads 
around terminals preparatory to soldering 
and appearance of one terminal after 
soldering 


not even wrapped around the ter- 
minal; instead, the insulated wire 
is placed in contact with the ter- 
minal. Then, by normal soldering 
methods, a bad joint would usually 
result, 

By ultrasonic soldering with 
equipment powerful enough to re- 
move the insulation, the soldered 
joint can be made successfully every 
time because the human element 
has been eliminated. The wire is 
stripped and soldered where the 
connection is required 
> Technique—After wrapping the 
wire around the terminal, the as 
sembly is dipped into a soldering 
pot containing 60-40 or 50-50 tin- 
lead solder at approximately 650 F., 
The terminal ends are brought up 
close to the tip of an S-3-H-55-8 
Sonobond unit. This ultrasonic sol 
dering head, in conjunction with a 
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CHATHAM ELECTRONICS 
AT WORK 


“Measure of 
the 4th Dimension’ 


Manufacturers 
of Components 
and Equipment 
of Outstanding 
Dependability 


Breaking today’s research time barrier the solving 


of problems to be encountered tomorrow these 


are the achievements of Chatham since its inception 


Major design advances — the tangible results of this 


continuous research are reflected in every unit in the 


broad list of components and equipments currently sup 

plied to Industry, Science and the Armed Forces. The end 
result is a new conception of dependability and functional 

efhie meney direc tly measurable in terms ol 
product superiority. Write for, product data 
today 


feature-by-feature 


and information 
on Chatham manufacturing and research capabilities 
' 


4 | 
Chatham Electronics 


Livingston, New Jersey — Branch Offices in Principal Cities 
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PRODUCTION TECHNIQUES continued 


Where dependability is vital... 


(TiL-d RF SHIELDING 


CONTROLS RADIO NOISE! 


In radar systems — as in all types of noise-sensitive electronic de- 
vices —~ more and more design engineers are turning to METEX RF 
Shielding Products as the most practical and effective method of 
suppressing radio noise. 


Each terminal of coil in turn is held against 
ultrasonic soldering head immersed in 
solder 


METEX Shielding Materials are formed from knitted, metallic wire 
for maximum conductivity. The inherent resiliency of the knitted 
structure provides a continuous line contact between imperfect 
mating surfaces with minimum contact impedance. The countless, : 
interlocked loops, formed from continuous wire strands, impart specially designed tip, delivers the 
maximum cohesion with no loose strands or frayed fibres. ultrasonic energy where it is most 

effective to do this operation. In 


This unique combination of electrical and mechanical properties less than 2 seconds, the two ter 
not only re-establishes electrical conductivity across joints, but con- minals are stripped and soldered. 
forms to wide irregularities in mating surfaces with minimum closing 


The operation is acomplished at a 
pressure. 


temperature which insures a good 
connection yet not so high as to 


METEX Electronic Weatherstrip, RF 
Gaskets and Combination Fluid and 
RF Sealing Gaskets are available in a 
wide variety of types and sizes to solve 
your RF noise problems. Write for full 
information today! 


damaye the wire. 


Tube Printer 


Send for your copy of this A NEW IMPRINTING machine can 
fact-filed METEX Handbook NOW! apply company names, contract 


numbers or any other imprint to 


‘ 


( vliindrical oD yer including Vac 


ELECTRONICS DIVISION uum tubes up to 12 inches in di- 


METAL TEXTILE CORP. | *72ttr 2727 inches long. 


Operation requires no on 


ROSELLE +> NEW JERSEY the part of the operator. The dies 
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molded mica capacitors 


TO SOLVE your high temperature component re: 
ments count on these unique new C-D capacito1 
tanding result of many thousands of man-hou 

engineering, development 

capacitor manufacturing « 

lect for engineering samples and new Bulletin 4 
this outstanding C-D EXCLUSIVE. Cornell-Dubili 


tric Corporation, Dept. K-76 South Plainfiel 


ntwe « “ te a” sue ‘ ve € enO HOPE vane 


® Cornett 
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Sub-Miniature 
Potentiometers 


and 


Trimmers 


" VO ue ce 


up to 250K, +.3°/, linearity 


setting new standards 
for dependability 
in sub-miniaturization 


Let the facts speak for themselves! ACE Sub-Miniature Precision Wire- 
Wound Potentiometers and Potentiometer Trimmers are the result of 4 years 
development and over a year of successful use by leading electronic equipment 
manufacturers, Users have conclusively proved that ACEPOTS and ACE- 
TRIMS meet requirements for space and weight saving compactness, while at 
the same time meeting MIL specs’ most stringent qualifications for perform- 
ance and dependability. Why invite trouble with untested components when 
you can protect your veputation with ACEPOT and ACETRIM .. . the 
subminiature potentiometers and trimmers proved in actual use. 


Condensed Engineering Data 
ACEPOT 


(potentiometer) (trimmer) 
Resistance Range 200 ~~ to 250K + 2% 10 - to 150K + 3% 
Linearity +3% +3% 
Resolution 
Ambient Temperature 
Torque 


ACETRIM 


excellent 
55° Cto 125° C 
low or high 


extremely high 
~ 55° C to 125° C* 
low or high 


The above specifications are standard — other values on special order 


Available in threaded bushing, servo, flush tapped hole or flange mounting, and 
ganged units. All units sealed, moistureproofed, and anti-fungus treated. Meet 
applicable portions of JAN specs and MIL-E-5272A standards 


*New X-500 ACEPOT operates to a new high of 150° C. 


Expedited delivery on prototypes; prompt servicing of production orders. 
Send for Fact Pile and application data sheets. 


*crademarks applied for 


ACE ELECTRONICS ASSOCIATES 
Dept E, 101 Dover St. « Somerville 44, Massachusetts 


Want more information? Use post card on last page 
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Tube to be imprinted is placed on free- 
turning disks, cylinder holding inked 
rubber type is lowered and crank is 
turned to place desired imprint neatly on 
tube base 


used are the same conventional in- 
expensive rubber type used in office 
stamps and are easily changed 
Make-ready takes but a few seconds. 
Up to 400 pieces can be imprinted 
in one hour. This Murco Midget 
imprinter is made by Mureo Mfg 


Co., Delray Beach, Florida, 


Winding Focus Coils 


With Aluminum Foil 


A NEW TECHNIQUE for 
focus coils involves coating alumi- 


winding 


num foil with a thin layer of alumi- 
num oxide and then winding this 
foil without additional insulation 
The oxide film, though only a few 


Test setup for foil coating and winding. 
Power supply for producing anodic coat- 
ing is on overhead rack 
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SHAKE HANDS 


with a GIANT! 


electronics introduces you to a $6.8 billion market 


The editors of electronics have seen an industry grow for 25 
years... grow into a giant. 

These editors today serve all segments of the electronic indus- 
try. Consequently, they offer the advertiser a magazine that 
penetrates all segments 

Penetrating this unique industry means reaching every impor- 
tant man in it. 

Shake hands with all of them... and you’re shaking hands 
with a giant. 


You can, too... in electronics. 


electronics 


-.-Of course! 


A McGRAW-HILL PUBLICATION © 330 West 42nd Street * New York 36, N.Y. 
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New high-vacuum pump 


heats faster 
cools f aster 


for faster cycling 


You can complete more process cycles an hour 
and cut maintenance costs with this new CVC 
oil diffusion-ejector pump. 

The KS-200 is designed especially for TV 


PRODUCTION TECHNIQUES 


continued 


millionths of an inch thick, is able 
to withstand turn-to-turn 
voltages. Since this film is so thin, 


usual 


a tightly wound coil is nearly a 
solid block of aluminum, 

> Heat Problems—In” foil wind- 
ings with plastic layer insulation, 
some attempts have been made to 
get the heat out of the coil through 
the ends of the coil. This is quite 
successful if the coil is a_ short 
If the length of the coil 
is great enough so that an appreci- 


solenoid 


tube aluminizing, vacuum-are melting of met- 


able temperature gradient exists 


als, and other repetitive processes that require on , 

; e 2 down the axis of the solenoid, some 
pressures in the 05 to 10 micron Hg range. 
trouble may be experienced due to 


Faster heating. Four heaters (combined ca- the 
pacity, 2000 watts) heat the pump’s fluid from 
a cold start to operating temperature in only 
seven minutes 

The heaters sit in cylindrical wells that jut 
up into the pump fluid from the bottom of the 
boiler 


nonuniform current distribu- 
tion in the sheet of foil. Since the 
center portion of the solenoid is 
hotter than the ends, more current 
per unit length flows in the portion 


an arrangement that combines the low 
heat loss of an internal-immersion heater with 
the easy maintenance of a heater mounted ex- 
ternally. 


Faster cooling. An internal coil in direct con- 
tact with the pump fluid cools it enough for 
sufe exposure to atmosphere in only one min- 
ute, a saving of four to five minutes over old 
designs. 


No valves needed. Convaclor-12 pump fluid 
gives you shorter warm-up and cool-down 
times with the KS-200. The saving offsets the 
longer cycling required by most high-vacuum 
pumps when used without valves. 

With Convaclor-12 fluid the pump’s ulti- 
mate pressure is 6 x 10°mm Hyg. You can 
reach | x LO°mm Hg with Convoil-20 fluid, 
but speed and throughput become slower in 


CVC's KS-200 oil diffusion-ejector pump. 


The KS-200 costs $390 F.O.B 
Rochester (pric e subject to change 
without notice). For full technical 


; ; . se aed Aluminum-foil solenoid producing 850 
data, write for Bulletin 5-31. 


gauss for focusing traveling-wave tube. 
At rear is solenoid housing complete with 
magnetic shield and cooling blower. Coil 
alone here is 12% inches long and weighs 
12 lb 


the | to 10 micron range. See graph below 


(solid lines 
(micron-lit./sec.) 
(broken lines) 


Speed (lit./sec 
Throughput of air at 25° C. 


Pressure (mm 


Consolidated Vacuum 
Rochester 3, WN. Y¥. 


@ division of CONSOLIDATED ELECTRODYNAMICS CORPORATION, Pasadena, California 


Experimental three-phase transformer 
wound with aluminum foil. On overload 
test, winding temperature reached 350C 
without damage 


Qe 


Saies Offices: Albuquerque «+ Atlanta « Boston « Buffalo « Chicago + Dallas « Detroit 


Now York « Pasadena « Philadelphia « San Francisco « Seattle « Washington, D. C. 


Want more information? Use post card on last page 
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Standarec 


MODERN 


PLANTS 
Fabicatonot: HUDSON 


STEEL 
BRASS | 
ALUMINUM CASES-COVERS 
COPPER , 
MU METAL 


Ineluding: 


CERTIFIED 
ALLOY WELDING 


CERTIFIED 
SPOT WELDING 


SILVER SOLDERING 
BRAZING 


" PRECISION DRAWN CLOSURES 


Call or write for prices QUALITY METAL STAMPINGS 


on standard closures or 


send drawings for quo- 


tations on special parts SHEET. METAL WORK 


or sub-assemblies. 


Ask for your copy 
of the new Hudson Catalog 
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Now!...Phaostron 
custom panei 
meters are 


colors 


| at no additional cost | 


Time-tested and proven move 
ments, anti-magnetic shielding, 
insulated zero adjustments and 
fine accuracy are familiar features 
of Phaostron Custom Panel Meters 
... now, something new has been 


added... 4” x 6” rectangular meter 
with mirrored scale 


COLOR-CUSTOMIZED PANELS also available illuminated 


Handsome harmonizing colors that 
will give a touch of distinction to 
your equipment. Send us a color 
swatch and we will make Phao 
stron color-customized panels to 
match...and at no extra cost! 


Phaostron Custom Panel Meters, nine types in 77 Stand 
ard Ranges are available at your Parts Distributor, For 
special requirements, write to the Product Development 
Department for practical recommendations 212" or 34” round meter 


Phaostron Instrument & Electronic Co 


Want more information? Use post card on last page. 





PRODUCTION TECHNIQUES continued 


of the winding:near the ends than 
at the center. 

In some applications, such as 
focus coils for traveling wave 
tubes, it may be found that a tube 
will focus when the focus coil is 
cold but will not focus properly 
when the coil reaches operating 
temperature. 


> Getting Rid of Heat—It now ap- 
pears that the best way to remove 
the heat from a winding is to re- 
move it from the outer surface of 
the winding. There is more surface 
available for cooling by water or 
forced air. The field can also be 
made to remain more uniform. By 
using such an extremely thin film 
for insulation between layers, the 
thermal insulation between the 
winding hot spot and the outside 
is almost nonexistent. Also, alumi- 
num oxide appears to have a much 
higher thermal conductivity than 
the organic materials usually used 
for layer insulation. 


> Temperature—Aluminum oxide 
melts at 2,050 C and retains its in- 
sulating qualities well past the 660 
C melting point of aluminum. 
Practical considerations such as 
start and finish insulation and 
solder for termination currently set 
the tentative limit for continuous 
operation at 350 C, however. Coils 
have been run at-this temperature 
continuously, and cycled from this 
temperature to very low tempera- 
tures. Others have been heated to 
this temperature and then placed 
in a pan of water. None of these 


¢ Aluminum-foil focus coils in use on Eltel- 
McCullough klystron here have less 
weight and lower power requirements 
than equivalent copper-wire coils 
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THEY MAY LOOK ALIKE—BUT 
there is a difference...and the difference 
is inside, where it counts. 


All Hughes diodes rest mble 


externally 


each other opportunity of selecting from a line which 


Germanium point-contact o7 includes literally hundreds of diode types 
silicon junction, they are all glass-bodied® So, when your circuitry requires varying 
and tiny (actual dimensions: 0.265 by combinations of such characteristics as 


0.123 inch). But minute, meticulously con high back resistances quick recovery 
trolled variations in the manufacturing 


process impart individual characteristics 


high conductance or high temperature 


operation, specify Hughes. You will get a 
to the diodes, make them just right for diode with mechanical and electrical sta 


specific applications. This gives you the bility built in. You will get a diode which 


For descriptive literature please write: HUGHES 


was manufactured first of all for reliability 
*"Nowhe re¢ Ilse have glass pac kaging 


techniques been developed to a compa 
rable extent, for the Hughes 


process has 
many unique aspects. They are difficult to 
duplicate, yet are instrumental to the 
manufacture ot diode bodice ‘ while h ire 
comple tely impervious to contamination 


and moisture penetration, 


€70}: | HUGHES PRODUCTS 


SEMICONDUCTORS i 


HUGHES PRODUCTS 


A DIVISION OF THE 


© 1956, H.A.C Los An veles 45, California 


Want more information? Use post card on last page 
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YLON CO/L FORMS 


A NEW PRODUCT INTRODUCED BY 


CLEVELAND CONTAINER CO. 


Makers of CLEVELITE* ... 
the QUALITY name for Phenolic Tubing 


CLEVELAND'S NYLON FORMS... 


. are a one-piece precision molded, high temperature form for 
use with threaded cores. 


. eliminate costly assembly operations as they can be had 
with the collar as an integral part of the form. 


. collars are notched to prevent slipping turns, speeding 
winding operations. 


. edges are serrated to provide greater friction when engaged 
with winding arbor. 


. have six internal ribs enabling cores to be pressed into the 
form, eliminating time consuming, hand threading operations. 


have unique patented chassis lock, eliminating costly 
mounting clips. 


resist electrolysis indefinitely. 


. available in all R.E.T.M.A. standard colors, for easy identi- 
fication . . . in certain lengths to fit 8/32 and 1/4-28 
core sizes. 


"Reg. U. &. Pat. OF 


THE 


CLEVELAND CONTAINER 


COMPANY 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 
CHICAGO + DETROIT + MEMPHIS + PLYMOUTH, WIS, + OGOENSBURG, N.Y. + JAMESBURG, NJ. + LOS ANGELES 


ABRASIVE DIVISION at CLEVELAND, OHIO 
Cleveland Centeiner Coneda, Ud., Prescott and Torente, Ont 


Representatives: 
WEW YORK AREA: R. 1. MURRAY, 604 CENTRAL AVE, EAST ORANGE, W.? 
WEW ENGLAND: &. S. PETTIGREW & CO., 62 LA SALLE RD. WEST HARTFORD, CONN. | 
CHICAGO AREA: PLASTIC TUBING SALES, 5215 NW. RAVENSWOOD AVE., CHICAGO : 
WEST COAST: IRV. M. COCHRANE CO., 408 S$. ALVARADO ST. LOS ANGELES 


Want more information? Use post card on last page 
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Aluminum-foil focus coils for klystron, 
before and after encapsulation with epoxy 
resin 


abuses have any effect on the coils 


that can be observed. 


> Space Factor—In sharp con- 
trast to the 65-percent space factor 
of a conventionally insulated wire- 
wound coil, use of a microscopic- 
ally thin film of aluminum oxide 
on strip aluminum can result in 
space factors better than 95 per- 
cent. In a typical case, the total 
size of a foil winding may be very 
near to that of a copper winding 
for the same amount of power con- 
sumed, when provisions for cooling 
are taken into account. 

In some cases the winding size 
may be somewhat smaller for the 
same amount of power consumed 
due to a lower temperature rise 
and thus less resistance change as 
the wire reaches operating tem- 
perature Figure l compares 
equivalent wire-wound and foil- 
wound coils where the foil coils 


actually consumed less power. The 


COPPER WIRE COILS 
843 TURNS NO. 16-458 
JS TURNS NO. 18-6LB8 


| 


i rineeeniiienal 
200 2650 300 
TOTAL POWER IN WATTS 


FIG. 1—-Comparison of power require- 
ments for copper-wire and aluminum 
foil coils used for focusing a klystron. 
Data for curves was obtained in labora- 
tory of Eitel-McCullough, Inc. Power sav 
ing with aluminum is due to better ther- 
mal conductivity within the aluminum coil 
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You get only the best 


when you specify Westinghouse selenium stacks 


Typical of the precision controls employed in the 
manufacture of Westinghouse selenium cells is the 
automatic cell tester shown above. This ingenious 
machine tests electrical characteristics of every cell, 
eliminating all human errors and assuring uniformity 
of the finished product. 

Automatic controls are also employed at all other 
possible points in the process, reducing variability 


to a minimum. Contamination of the process is elimi- 
nated by air conditioning and precipitron cleaning. 

These are reasons why Westinghouse selenium 
stacks are the highest quality rectifiers available today. 

For all the facts, call your Westinghouse sales 
engineer. He'll show you why Westinghouse selenium 
stacks have the lowest forward aging rate in 
the industry. J-21948 


WATCH WESTINGHOUSE! 


WHERE B14 THINGS 
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Size: 
13" «16a x 14K" 


ANOTHER EXAMPLE of Weimar PIONEERING... 


The LAB PULSESCOPE, model S-5-C, is a JANized (Gov’t Model No. 
USM/24C) compact, wide band laboratory oscilloscope for the study of all 
attributes of complex waveforms. The video amplifier response is up to 11 
MC and provides an equivalent pulse rise time of 0.035 microseconds. Its 
0.1 volt p to p/inch sensitivity and 0.55 microsecond fixed delay assure por- 
trayal of the leading edge when the sweep is triggered by the displayed sig- 
nal. An adjustable precision calibration voltage is incorporated, The sweep 
may be operated in either triggered or repetitive modes from 1.2 to 120,000 
microseconds, Optional sweep expansion of 10 to 1 and built-in markers of 
0.2, 1, 10, 100, and 500 microseconds, which are automatically synchronized 
with the sweep, extend time interpretations to a new dimension. Either 
polarity of the internally generated trigger voltage is available for synchro- 
nizing any associated test apparatus. Operation from 50 to 400 cps at 115 
volts widens the field application of the unit. These and countless addi- 
tional features of the LAB PULSESCOPE make it a MUST for every 
electronic laboratory. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 


CABLE ADORESS; POKETSCOPE MANUFACTURERS OF 


PANELSCOPE® 

$-4-€ SAR PULSESCOPE® 

5-5-€ LAB PULSESCOPE® 

5-11-A INDUSTRIAL POCKETSCOPE® 

5-12-8 JAMixed RAKSCOPE® 

$-12-C SYSTEMS RAKSCOPE® 

5-14-A HIGH GAIN POCKETSCOPE® 

5-14-68 WIDE BAND ore’ 

$-14-€ COMPUTER ore’ 

$-15-A TWIN TUBE e 

RAYOMIC® Cothode Rey Tubes 

and Other Assecioted Equipment 
*r, mw. nee, 


WATERMAN PRODUCTS 


Want more information? Use post card on last page 
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size was the same in both cases. 

Since the size of an aluminum 
foil winding is nearly the same as 
for copper and the density of 
aluminum is much less than that of 
copper, the weight of a typical coil 
can be greatly reduced. The ratio 
of density of copper to aluminum 
is about 3, but the aluminum is 
packed much more tightly so the 
actual gain in weight will be closer 
to two to one. Many things will 
affect this, such as the type of im- 
pregnating varnish in a copper- 
wire coil and the exact space fac- 
tors achieved by the two methods. 


> Future—Some work has already 
been done on techniques for wind- 
ing small aluminum-foil trans- 
former and relay coils at high 
speed to compete with wire-wound 
coils in large-quantity production. 


Assembling Coil Strip 
With Automatic 
Screwdriver 
SELF-TAPPING SCREWS are fed and 
driven automatically in a_ setup 
used at Radio Condenser Co., Cam- 
den, N. J., for anchoring a three- 
coil Bakelite strip to its die-cast 
single-piece coil shield. 

A pivoted holding fixture swings 
out from under the Detroit power 


Loaded work fixture is in assembly posi- 
tion, with automatic power screwdriver 
bringing down next screw to be driven. 
Pivot for fixture is at left of operator's left 
hand 
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... helping us to develop “another Martin First”... the Air Force LC.B.M. “TITAN”. 


For when you combine the creative challenge of conquering 
outer space with the advantages of living in the uncrowded and colorful 


Rocky Mountains ... you will have the ultimate in realizing your professional aspirations 


This year, plan to take your vacation in Colorado and 
while you are enjoying the beauty of the Rockies, take time to stop 
in and talk with us. IT MIGHT BE THE TURNING POINT IN YOUR LIFE. 


If your interest in a professional career is associated 


with missile development ... you belong at MARTIN-DENVER 


TRI SB ABE 
MV £4 FET 8 Pa 


Emmett E. Hearn, Emply. Dir., Dept. H-5, P.O. Box 179, Denver, Colorado OLE NCVER COM SION 
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Dependable STOP and GO Control 
The Curtiss-Wright “Snapper” 


THERMAL TIME DELAY RELAY 


For applications of time delay in 
electrical circuits the 
thermal time delay relay makes 
and breaks contact with positive 
action, The switching takes place 


with a minimum of arcing and 


thus potential chatter is elim- 


nated, insuring long life. 


TI 
The 


double-throw contacts, operates 


“Snapper” has single-pole 
throughout an ambient tempera- 
ture range, is hermetically sealed 
and gas filled and is reliable and 


ELECTRONICS 


“Snapper” 


rugged. It is available in a metal 
envelope in either (7 or 9 pin) 
miniature or (8 pin) octal and 
also in a glass envelope in 9 pin 
only. The delay periods are pre- 
set in metal from 3 to 120 seconds 
and in glass from 5 to 60 seconds. 


Curtiss-Wright also manufac- 
tures the “Snapper” High-Low 
Differential Thermostat. 
meets industrial and military 
Write to Thermal Devices 
Division for complete information. 


This unit 


needs 


DIVISION 


AEE TT 


CORPORATION = 


CARLSTADT, W 


Want more information? Use post card on last page 
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continued 
screwdriver for loading. The op- 
three-coil 
shield, then drops the coil assembly 
into the shield. The coil forms 
slide projecting metal studs 
that come up from the fixture 
through the coil shield. The strip 
itself is positioned by smaller studs 
at the ends of the fixture. After 
loading, the operator swings the 


erator first drops in the 


over 


fixture 
foot 


into position and pushes a 
pedal to 
the first screw. 


initiate 
Three 

rapid 
fixture to the 
position each time. 


driving of 
more screws 
are driven in succession, 
swinging the new 
This technique 
holes 


are positioned on the are of a 


is possible because the screw 


circle having the same radius as 


the pivoted fixture. 


Magnetic Base Holds 
Lamp and Magnifier 


New production aid mounted on band 
saw helps operator follow fine scribed 
line precisely when cutting aluminum 
block 


A FIVE glass 


mounted on the same 


POWER magnifying 
adjustable 
magnetic-base holder as a lamp re- 
duces rejects when drilling proto- 
types of etched-wiring boards or 
performing other delicate machine 
operations on electronic compo- 
nents. The 
well on flat or curved surfaces and 
pull of 65 lb. 
locknut 
setting the upright at any 
quickly. Another 


adjustment permits rotating the 2- 


base mounts equally 
provides a magnetic 


A knurled 
mits 


aluminum per- 


desired angle 
inch magnifying lens at any angle 
lamp is made 
1520 W. Fuller- 


or plane. The tiny 
by Enco Mfg. Co., 
ton, Chicago. 
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Scientist at control box of a Sanford-Bennett High-H-Permeameter 
measures hysteresis loop of Indox ceramic magnet. 


An interview with Dr. Rudolf K. Tenzer, scientist, 
The Indiana Steel Products Company 


BECAUSE PERMANENT MAGNET answer: 


remanence changes, resulting from varying will 


Proper measuring technique 


evaluate the non-reversible varia 


temperatures, often necessitate corrections, 


tions as well as the reversible variation 
compensations, or allowances, Dr. Tenzer 


undertook a series of studies on the subject. . ; 
’ Question: Are non-reversible variation 


permanent changes in the remanence of a 
magnet? 


Some of the data used by him in answering 
the questions posed below resulted from 
work sponsored by the Wright Air Develop 
ment Center of the U. S. Air Force. Reprints 


po ; : Non-reversible variations are 
of an article by Dr. Tenzer on the subject Answer: Non rap , 


- ormane » initie manence j 
are available by writing The Indiana Steel permanent until the initial remanence i 


Products Co., Dept. A-7, Valparaiso, Ind. restored by remagnetizing. This effect | 


not the same as irreversible metallurgical 


. changes which prevent restoration wf ini- 
Question: How does the remanence of 


permanent magnets vary with tempera- 
ture? 


tial remanence by remagnetizing 


Question: What are reversible variations 


. n remanence? 
Answer: Normally, remanence decreases 


with an increase in temperature... be- 

coming zero at the Curie point, where all Answer: When a magnet has been stabi- 

ferromagnetic properties vanish. lized for a certain temperature range, 
remanence variations within this tempera- 

Question: Does a change in temperature ture range are reversible. 

result in a permanent change in rema- 

nence? 


Answer: Not necessarily. Investigations 

which we have conducted show that THE INDIANA STEEL PRODUCTS COMPANY 
temperature effects on ferromagnetic VALPARAISO, INDIANA 
materials revea] both non-reversible and 

reversible variations. 

WORLD'S LARGEST MANUFACTURER OF PERMANENT MAGNETS 

Question: Can the result of these influ- 

ences be evaluated? 
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Question: How are magnets stabilized 
for a given temperature range? 


Answer: The magnet is exposed to re- 
peated temperature cycling over a given 
range until the non-reversible variation 
becomes zero and remanence at room 
temperature remains the same for each 
additional cycle. 


Question: Can the amount of remanence 
variation with temperature be predicted? 


Answer: Our experiments in this field 
have produced quantitative results which 
can be used in predicting both the reversi 
ble and the non-reversible variations in 
remanence resulting from temperature 
change. 


Question: Over what temperature range 
can these measurements be applied? 


Answer: Our initial work in this field has 
been carried out in the temperature range 
from —60°C to 350°C, 


Indiana expands research 
and production facilities 


Currently under construction at Valpa- 
raiso, Ind., is a half-million dollar addi- 
tion to the main plant of The Indiana 
Steel Products Co. The new structure will 
provide facilities for expanded research of 
magnetic materials, and increased produc 


tion of Indox ceramic permanent magnet 


“Cattle Magnets’’ protect Bossie 
from stomach-aches 


Co often consume nails, staples and 
re with their food. This causes a di 
order called “hardware disease.”’ To pre 
vent it, you can feed Bossie an Indiana 
“Cattle Magnet.” The magnet remains in 
her first stomach, gathering the stray 
metal. This keeps it from passing to her 
other stomach he has four, you know) 


where it can cause great distress, 


ELE 
aaa 
MAGNETS 
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76 New Products and 67 Manufacturers’ Bulletins Are Reviewed 


. . Control, Testing and Measuring Equipment Described and 


Illustrated . .. 


FREQUENCY METER 


Recent Tubes 


features high accuracy 


MINIATURE RECTIFIER 


VARO MFG. Co., INC., 2201 Walnut 
St., Garland, Texas, announces the 
model 6503 frequency meter featur- 
ing accuracy of better than 0.01 
percent. Frequency range is 397 to 
403 eps. A switch permits using 
the meter to measure any frequency 
in the range 370 to 430 cps to an 
accuracy of better than 0.1 percent. 

The meter is completely insensi- 
tive to waveform. It will accurately 
measure the repetition rate of volt- 
age spikes, sawtooth waveforms, or 


for tv applications 


GENERAL ELECTRIC Co., Schenectady 
5, N. Y., has announced a new twin 
diode, miniature Vac-u-Sel rectifier 
for use as a horizontal phase de- 
tector in place of 6AL5 tubes in tv 
The 


especially 


sets. semiconductor is 
for automatic 
assembly operations using printed 


circuits, 


new 
adapted 


MICROWAVE ABSORBER 


for free space rooms 


EMERSON & CUMING, INC., 869 
Washington St., Canton, Mass., has 
announced a new series of broad- 


band microwave absorbers for use 
in free space rooms. Designated 
Eccosorb FR, the absorbers are 
rigid foam blocks which reflect less 
than 2 percent of incident energy. 
The material will not burn, making 
it ideal for use at indoor antenna 
test locations. It will not 
moisture and therefore is also use- 
ful out of doors. 

Available in 


absorb 


three types, de- 


and Components Are Covered 


It will 
input 


badly distorted sine waves. 
measure frequency of any 
signal voltage between 6 and 250 v 
without need for adjustment. 

Model 6503 consists of a model 
6600 frequency deviation multiplier 
and a model 6505A frequency meter. 
The frequency deviation multiplier 
multiplies by 10 the difference be- 
tween the measured frequency and 
400 eps. Thus, a 399-cps input ap- 
plied to the input appears at the 
output as a 390-cps signal. This 
frequency is measured to 0.1 per- 
cent accuracy by the 6505A fre- 
quency meter. 


It is built to withstand prolonged 
exposure at 90 percent humidity, is 
capable of operation at high am- 
bient temperatures, and has rugged 
tinned leads. 


> Characteristics—The rectifier 
features a minimum forward cur- 
rent of 25 wa at —20 v. The charac- 
teristic capacitance per section is 
approximately 50 yy»f, with negli- 
gible unbalance. 


pendent upon the frequency range 
to be covered, Eccosorb FR is easily 
installed in the microwave dark- 
room, It is white surfaced for good 
light reflection. A special type 
which can be walked upon is sup- 
plied for floors. 


DIGITAL RATIOMETER 
high speed precision unit 


FRANKLIN ELECTRONICS INC., East 
4th St., Bridgeport, Pa. High speed 
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we 


sy 


..a Knee 


'-for every need 


-including low B+ deflection 


Peak plate currents are checked in produc- 
tion on universal dynamic testing equip- 
ment built by Sylvania engineers 


“ 


LIGHTING + RADIO 
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For all your TV designs, Sylvania offers 
a complete line of deflection amplifier 
tubes with proper plate knee character- 
istics to meet every deflection need. 


And Sylvania offers you the Sylvania- 
originated type 25DN6 designed to de- 
liver high peak currents for proper 
deflection in low B+ TV designs. 


All Sylvania deflection tube types are 
tested under an exhaustive dynamic test- 
ing program, Critical parameters are 


LVANIA : 


ELECTRONICS 


Want more information? Use post card on last page 


TELEVISION - 


checked 100°, in production and double 
checked in destructive life tests in uni- 
versal equipment specially designed by 
Sylvania engineers to simulate circuit 
conditions existing in the modern tele- 
vision receiver. 


Whatever your needs, 70°, 90° or 
110°, Sylvania can fill your vertical and 
horizontal deflection socket 
exhaustive reliability tests under actual 
operating conditions, 


backed by 


SytvaANia Evecraic Propucrs Ine 

1740 Broadway, New York 19, N. ¥ 

Canada: Sylvania Electric (Canada) Lid 
University Tower Bldg., Montreal 





ATOMIC ENERGY 


electronic digitizing is employed in 
this 4 digit ratiometer which is use- 
ful in many automatic control appli- 
cations, such as digital indication of 
mechanical position, process data 
logging, checking of precision re- 


sistance components and control of 


MOUNTING TERMINALS 


require 


TEST PROBE & HOOD 


resistance winding machines 

Model 330 ratiometer provides a 
discrete 4-digit the 
ratio between two voltages or re- 


indication of 


sistances stable to 0.01 percent. The 


ratiometer measurements are in 


dependent of reference excitation 


no riveting 


CAMBRIDGE THERMIONIC CorP., 445 
Concord Ave., Cambridge 38, Mass., 
the first of a 
three new barbed and press mount 


announces series of 
terminals. These press mount solder 
terminals, designated series PM do 

riveting or 
designed to be 


not require swaying. 
They 


mounted into snug holes in all kinds 


are press 
of material, including laminated or 


cast material of 3/32 in. thickness 


or more, 


for use with cro’s 


ALLEN B. DUMONT’ 
INC., 760 Bloomfield 
Ns dv 
test probe which permits observa 


LABORATORIES, 
Ave., Clifton, 
has available a fixed-ratio 
tion of signals in circuits with high 


source impedance without loading 


the circuit. Together with the new 
the 


viewing 


Q ’ 


probe, availability of a 3-in. 


rubber hood for cro’s has 


been announced. 


> Specifications — Offering 10 meg- 


POWER TRANSISTOR THERMOMETER 


B&B ENGINEERING ASSOCIATES, 
RFD No. 1, Concord, N. H. Model 1 
power transistor thermometer is a 
battery instru 


compact, powered 


ment for 
The 


mounted 


measuring temperature 


sensing element is normally 


with the same screw (or 
stud) as the power transistor being 
observed, with the power transistor 
on one side of the heat dissipator 
the the 


side. The high thermal im 


and element on 
other 


pedance and small physical size of 


sensing 


the sensing element minimizes heat 


conduction and radiation from the 


transistor mounting 


258 


with high thermal impedance 


> Specifications—Scale ranges are 
35 to 85 C and 95 to 185 F. Accu- 


racy is ~+1 deg C with measuring 


unit within normal room tempera 


] 


tures. Battery life is approximately 


accuracy. Readings take less than 
10 milliseconds and up to 60 chan- 
per sec. In 


nels may be 
addition to a visual display, provi- 
sions are included for a digital read- 


scanned 


out to printers or card and tape 


punches. 


Once inserted the new terminals 
have great holding power and will 
not come loose even undér extreme 
shock or vibration. Ideal for mount- 
ing in blind holes or flush mounting 
in through holes, PM sizes 
correspond to the dimensions of the 
following terminals: 1724, X2034 
and X1558. When mounted the PM- 
1724 terminal is 23/64 ths, the 
PM2034 is 9/32 and the PM- 
1558 is 7 

Complete specifications, informa- 


series 


nds 
32 nds. 
prices are available by 


tion and 


writing the company. 


ohms input impedance, type 2613 
fixed-ratio test probe is a general 
attenuator probe, which 
has a range from 
to 10 me. The attenuation ratio 
is 10 l. 


adjustment on 


purpose, 
frequency d-c 
A capacitive trimmer 
the 
frequency compensation by 


probe permits 
match 
ost illo 


the 


ing input impedances of 


graphs having inputs within 
range of 10 to 80 pyf. 
The 2621 


viewing 


type three-in. rubber 


hood is furnished with a 
mounting clip for fastening to the 


panel bezel of an oscillograph. 


The unit 


2% in 


Weight is 1% Ib 


by 6 in. long by 


250 hr 
is 4 in. wide 
Sensing element is ¢ in. diam- 
thickness. Hole 
Price is $87.50 
complete with sensing element and 
battery. 


high 
eter by 5/64 in. 
diameter is 0.196 in. 


PARALLEL T FILTERS 
for printed circuit uses 


THE NEWTON Co.,.55 Elm St., Man- 
Conn., announces a new 
line, the series L. G, filters. These 
filters are parallel networks which 
are used for nearly complete elimi 


chester, 


mn of 30, 60 or 120 eps frequen 


them 


nati 
cie Design hi made 
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ELECTRONICS 


—— TAPS FOR 

—~— PARALLEL 
OR SERIES 
CIRCUITS 


081” 0.0. 
1000 V.A.C 
INSULATION 


TESTED AT 
12,000 RPM 


exciusve’ ELECTRO TEC recuniques ~ 


insure closer tolerances, absolute uniformity, 
and the ultimate in miniaturization 


Electro Tec units are the product of an exclusive manufacturing 
technique that results in accuracy unattainable by conventional 
fabricating methods. In this process a plastic is moulded around 
the wire leads. Accurate machining reduces this blank to the 
proper shape, complete with grooves. Hard silver is deposited into 
the grooves by electroplating to produce the required rings. Final 
machining insures concentricity and dimensional accuracy. The 
result is one-piece, unitized construction with conducting rings of 
70 to 95 Brinell hardness. 

Diameters of these assemblies range from .045° to 24 
or flat. Cross-sections may range from .005° to .060 
Rings are polished to a jewel-like finish and can be held to 4 
micro-inches or better. Even the smallest sizes withstand a 1000 
V.A.C. breakdown test. Most types easily withstand rotational 
speeds up to 12000 rpm. 


ELECTRO TEC Assemblies are Specified by the Nation's 
Leading Precision Instrument and Equipment Manufacturers for Proven 
Greater Dependability, Longer Life, Smoother Functioning. 

The uniformly superior performance of Electro Tec slip ring and 
commutator assemblies in thousands of industrial and govern- 
mental applications has resulted in wide adoption of these com- 
ponent units by most leading manufacturers of precision instru- 
ments and equipment. Although these products provide improved 
performance and extra dependability, prices are strictly com- 
petitive. Write today for fully illustrated literature. 


ELECTRO TEC CORPORATION 


$O. HACKENSACK NEW JERSEY 


PRODUCTS OF PRECISION CRAFTSMANSHIP BY A NEW AND REVOLUTIONARY PROCESS 


cylindrical 
or more. 


Want more information? Use post 
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13 RINGS 


CONCENTRICITY 


.003” 


“vV" GROOVE 


SILVER ON 
ONE PIECE 
NYLON FORM 


RINGS 
ANCHORED 


IN DOVETAIL 


8 FLAT 
RINGS 
WITHIN 

S” RADIUS 


@ ONE PIECE, UNITIZED CON. 
STRUCTION 


® ABSOLUTE MINIMUM TORQUE 
FRICTION 


* DIAMETERS FROM .045” TO 
24.0” 


® MINIMUM 1000 V.A.C, HI- 
POT INTER-CIRCUIT 


® UNIFORMLY HARD SILVER 
RINGS PLATED INTO GROOVES 
ON PRECISION MACHINED 
ONE PIECE PLASTIC FORM 


@ SPECIAL SURFACE DEPOSITS 
PREVENT TARNISH, MINIMIZE 
FRICTION, BRUSH NOISE AND 
PRACTICALLY ELIMINATE WEAR 


*PAT. NO. 2,696,570 





For magnetic amplifier 
core applications 


Centricores 


... toroidal wrapped 
magnetic cores of high 
permeability alloys which 
include materials with high 
squareness ratio and low 
coercivity, or high initial permeability. 
Active types are carried in stock. Test methods 
and engineering data are 
presented in Magnetic Amplifier 
Core Bulletins. 


Stamped Rings 


... laminations which exhibit highest 
obtainable physical, thermal, mechanical 
and magnetic stability. Such rings can be 
stamped as thin as .004”’. 
Write for Bulletin Cl. 


DU Laminations 


. . 8tampings which 
permit production use 
of economical pre-wound coils and provide 
uniformity of magnetic amplifier performance. 
Write for Bulletin D1. 
MAGNETIC METALS COMPANY 
2lst & HAYES AVENUE e CAMDEN, N.J. 


= 
= 
cA 
= 
— 
= 
—— 
2 
= 


Cores and Shields 
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NEW PRODUCTS (continued 


especially adaptable for printed cir- 
cuit applications in that there are 
three leads which may be inserted 
with printed circuit boards and dip 
soldered. 

It has available a wide range of 
voltage ratings. 
The filters give a minimum of 45-db 
attenuation at the null frequency. 


impedances and 


FREQUENCY METER 
displays in digital form 


NORTHEASTERN ENGINEERING, INC., 
Manchester, N. H. 
counter No, 14-20 FM, a commer- 


Frequency 


cial version of the military type 
AN/USM-26, is a precision direct 
reading type frequency meter 
which displays the measured fre- 
automatically in 
Frequencies measured may 


quency digital 
form. 
be periodic or random; 10 eps to 
220 me. The counter may also be 
used to measure time intervals, 
pulse length, frequency drift and 
total events. 

Basic feature of the unit is a 
precision time base generator, op- 
erating from a crystal-controlled 
100-ke precision oscillator, which 
opens and closes a gating circuit. 
Period or time intervals are meas- 
ured by reversing the roles of the 
time-base generator and the signal 
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RCA TYPE DESCRIPTIOW aes. 
Voltage-Regulater (ypes 
‘ : ‘ : miniature 7-pin base For regulation of de volt 
tasatle At the heart of industrial-electronics equipment octal 6-pin base age supplies for amplifi 


meee oe eeee ers, oscillators, etc. Also 
BC p ’ can be used as relaxation 


are electron tubes. The continuous operation of many octal 6-pin base oscillators 


| Like OA2 and 082 but hav- 
ing very stable character- 
istics and intended for 
applications critical as to 
shock and vibration 
aan Relay Type 
regulator tubes for dc voltage stability. miniature 7-pinbase | FOF use where “on-off” 

. control of low-current elec- 
trical circuits is required 

Thyratron Types 


RCA... world renowned for advanced-design superior- 2021~miniature 7-pinbase | Primarily intended for 
2050 — octal 8-pin base high-sensitivity relay con- 


trol circuits 


Send for these booklets today! 


industrial production lines depends on the performance of itatatiahitiniiittiae 
miniature 7-pin base 


these tubes—thyratrons for “on-off” operations, voltage- 


quality electron tubes...offers a group of Thyratron and 


Voltage-Regulator tube types specifically designed for 
p F E ‘i RIT-104—Receiving-Type Tubes for Industry and Commu 
dependable control of industrial-electronic apparatus. Shown nications ...contoins up-to-date date on 130 RCA receiving 


type tubes especially suited to industria! electronics 
" 2 2 10-1020-A—R&CA Interchangeability Directory of Indus 
here are 10 of the RCA types most frequently specified. trial-Type Electron Tubes... time saving information. Listsin 
dustrial tubes of 26 manufacturers and gives RCA direct re 
placement types or RCAsimilar types, whichever is available 
Write: RCA, Commercial Eng., Sec. .GI9Z Harrison, N. J 


a 

| 

TUBES FOR INDUSTRIAL-ELECTRONICS | ™™ 
i 


. Radio Corporation of America, Harrison, N. J COMPANY 
é ADORESS 
ALWAYS REPLACE WITH RCA ELECTRON TUBES—AVAILABLE THROUGH YOUR 


LOCAL RCA DISTRIBUTOR. FOR FASTEST SERVICE, CONTACT HIM DIRECTLY. te ce cee cw ne coe es me oe oe oe eo oe 
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NEW —Full-vision 300° protected dial for 
fast, accurate readings. 


NEW—Large friction setting knob with integral push button. 


NEW —Repect accuracy within + of 1% of full scale. 


NEW—15-amp. open-blade switches, positive 
quick-make, quick-break operation. 


NEW —Multi-position terminal block offers wiring flexibility, 


side or rear connection. 


oe 2 Powered by the high-torque (30 in. oz. @ 1 r.p.m.) 
Hy i Cramer synchronous motor, the Type 241 Automatic Reset 


Interval Timer has been designed and tested to new standards 
for maintained accuracy over a long service life. 


Available in ranges from 15 seconds through 24 hours. 
i aad : » Write for complete information. 


SPECIALISTS IN TIME CONTROL 


CRAMER CONTROLS CORPORATION 


Formerly The 8. W. Cramer Co., Inc. 


BOX 3, CENTERBROOK, CONNECTICUT 


NEW PRODUCTS 


under measurement 

Complete technical charactet 
istics are available from the com- 
pany. 


ELECTRONIC LOAD 


compact and easy to operate 


BRISTOL K NGINEERING CORP., 
sristol, Pa. Model 102 electronic 
load is a precision device which 
combines in a single, compact unit 
all of the conventional instrumen- 
tation required for the complete 
testing of regulated and unregu- 
lated power supplies. 


> Makeup—The unit comprises a 
group of paralleled power tubes, a 
wide-band modulation amplifier, a 
variable bias supply, a mechanical 
keying device, and an a-c vtvm. 
Physical size, compactness, ease 
of operation and reliability in con- 
tinuous use make the unit suitable 
for field production testing as well 


as for laboratory use. 


TINY ACCELEROMETER 


variable reluctance type 


NORTH AMERICAN INSTRUMENTS, 
INc., 2420 N. Lake Ave., Altadena, 
Calif. Model A-8 miniature ac- 
celerometer of the variable reluct- 
ance type was developed primarily 
for flight test application. The 
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THE NET 


America’s most potent protective weapon has been 
the Army 
Martin 


announced by 


It is the new Missile Master, the country’s 


first electronic system designed to coordinate and 


control an integrated network of radar surveillance, 


target detection and anti-aircraft missile battery 


operation 


Now fully proved out and ready for installation, 


Missile Master offers pushbutton protection for whole 


cities and strategic areas 
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Want more information? 


The 


system collects information on the position, 
identity and flight data of all aircraft entering the 


network. This data is stored electronically and dis- 


tributed to display consoles in the Operation Center 


and at the missile batteries 


Thus, the activity of Nike batteries and other ad- 


vanced weapons in the system are centrally coordi- 


nated and controlled 
This important new weapon system is 


one of the 


great defense developments of our time 


aman Re I, 
MV ZA FET 8 a 


Use post card on last page 





PACKAGED 
FREQUENCY 
MANAGEMENT 


‘© 


JK-SULZER 


Frequency Standard 


JK-GI2A 


Precision Glasline Crystal 


The JK Miniature Transistor Crys- 
tal Oscillator package is a complete, 
plug-in signal source providing maxi 
mum stability under the most severe 
ambient military conditions. In this 
small, compact package is a perfect in- 
tegration of precision crystals, transis 
torized circuitry and temperature con- 
trol. Available over the frequency range 
of 1 ke to 10 megacycles. 


For your most precise laboratory measurements, the 
JK-SULZER 1 megacycle Frequency Standard, using 
the famous JK-G12A Glasline Crystal, provides sta 
bility of better thon 1 part in 10° per day. Frequency 
variable over a range of 0.9 cycles or more and cap 
able of being reset to 5 parts in 10'° 


4 


c Write for Literature 


& James Knights Co. 


pRooucTS) Sandwich, Illinois 


NEW PRODUCTS continued) 


dynamic characteristics of the unit 
allow measurement of accelerations 
from static to vibration frequencies 
as high as 1,000 cps for the 300 g 
instrument. 


> Other Uses—Applications also 
include measurement and control 
with indicating, recording and con- 
trol systems adapted to the opera- 
tion with variable reluctance-type 
transducers. Small size and weight 
permit its use in vibration studies 
where the instrument must not 
load the member in which the vibra- 
tion occurs, yet performance is com- 
parable to standard size accelerom- 


eters. 


> Further Data—Model A-8 is 
available in ranges from +5 to 
©300 g although higher and lower 
ranges are available on _ special 
order. The unit weighs 1 oz and is 
in the form of a cube j in. on a side. 
Output is 40 mv per v input for full 
scale input and the accuracy is bet- 
ter than 1 percent under constant 
ambient conditions. 


NIBBLING TOOL 
is hand operated 


HARRISON RADIO CorP., 225 Green- 
wich St., New York 7, N. Y. A 
new hand operated nibbling tool 
will cut round, square or keyed 
holes of any size or shape over 
7/16 in. in formed sheet metal such 
as cabinets or radio chassis with- 
out distorting the original form. 

Maximum thickness of material 
that can be cut by this tool is as 
follows: 18 gage (0.047 in.) steel, 
and 16 gage (0.063 in.) aluminum. 

The units are priced at $3.85 
apiece, and replacement punches, 
if ever needed, are available at 
$1.70 each. Price of the tools per 
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New C-D-F | 
Plastic Spiral Tubing 
reduces unit costs, 
improves products 


Using C-D-F’s new Spiral Tubing is a way of saving money 
in buying electronic insulation... without lowering the 
electrical and mechanical characteristics of the part required. 
This special tubing is a high-strength plastic made from 
paper or vulcanized fibre that is spirally wound. It is avail- 
able in two basic forms in various grades: (1) as plain 
untreated tubing. (2) as impregnated tubing containing 
various types of thermosetting insulating varnishes. 


BUY ONLY THE PROPERTIES YOU WEED 
Spiral Tubing can be used to replace rolled or molded 
laminated phenolic tubing in many cases. As the degree of 
moisture resistance and mechanical strength is established 
during the manufacturing process, you specify ... and 
buy ...only those properties required for the application 
C-D-F also offers complete designing, machining and 
assembly. You can get finished components, or random 
length tubing, with fast deliveries. Write for Technical 
C-D-F SPIRAL TUBING offers many advantages to the Folder ST-53 and samples, after checking our catalog in 
cost-conscious design engineer and purchasing Sweet's Design File. Call the C-D-F sales engineer listed 
agent. It is low-cost, moisture-resistant, high- there—-he can save you time and money immediately with 
strength, and easy to fabricate. It has sufficiently C-D-F Spiral Tubing! 


low dielectric loss properties and good dielectric 


ray pte @ CONTINENTAL DIAMOND FIBRE 


CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC. 


NEWARK 16, DELAWARE 


SS 


A VERY HARD TUBE is supplied in C-D-F Grade 6A. The parts THIN-WALL SPIRAL TUBING has good concentricity and is tough. 
shown have maximum mechanical strength, lowest water Note thin wall construction, cleanness of machining, variety 
absorption rate under immersion conditions and most stable of shapes. C-D-F Spiral Tubing is easily machined, formed, 
dielectric loss properties. Fine for bushings and cores. punched. Made in many grades for special applications 


a ln ee 


an NZ 
NEW CONSTANT TORQUE TUBING, for permeability tuning with HARD OR SOFT, square or rectangular coil-form tubing is made 
iron cores, features exact internal threading with three point for solenoid and transformer applications. Sides are straight 
suspension of the core to prevent binding . no external with minimum gap in paper winding. Supplied in soft, var 


embossing to lower dielectric strength. Write for samples. nished kraft, or hard, rigid tubing. 
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ENGINEERS, PHYSICISTS 


Electronics 


If you can do 
original work 


. . » you should consider The Johns Hopkins University Applied 
Physics Laboratory (APL), where creative ideas are recognized 
and supported, 

The Laboratory is primarily concerned with research, devel- 
opment and engineering of guided missiles and missile systems. 
A sizeable program of fundamental research is concurrently in 
progress. 

APL is responsible for technical direction of the Navy’s 
Bumblebee guided missile program. As pioneers in guided super 
sonic flight, APL developments include the first supersonic 
ramjet, and the missiles TERRIER, TALOS, and TARTAR. 
The Laboratory presently is engaged in further development of 
these and more advanced missiles. 

An organization of and for scientists and engineers, APL’s 
staff of 1200 includes nearly 500 professional men. Two features 
distinguish the organization: (1) the self-impedance of staff 
members who work in an atmosphere of free inquiry and are 
unhampered by the usual administrative details, (2) the fluidity 
of relationships among the groups engaged in the many areas 
of technical endeavor. 

Problems are attacked by teams, each composed of members 
drawn from all requisite professions. A close contact between 
research and engineering is maintained. This team appraach 
allows each staff member to acquire broad knowledge of the 
problem under attack, find his creativity heightened and sup 
ported. Salaries are comparable to those of other R & D 
organizations in the missile field. Relocation expenses are paid 
for applicants selected. 

Our new air-conditioned laboratories are exceptionally well 
equipped. Their location in the Washington, D. C.-Baltimor« 
periphery places staff members near fine housing in all price 
ranges and near recreational and cultural facilities. Several 
excellent universities in the area make it convenient for staff 
members to avail themselves of our liberal educational benefits. 


OPENINGS EXIST IN: 


ANALYSIS: Dynamic analysis of closed-loop control systems; an 
alysis and synthesis of guidance systems; counter-counter meas 
ures systems; electrical noise and interference. 


DESIGN: Control and guidance circuitry; telemetering and data- 
processing equipment; microwave components, antennas, and 
radomes; transistor and magamp applications; external missile 
systems. 


TEST: Prototype engineering and field test evaluation. 


For Additional information write: Professional Staff Appointments 


The Johns Hopkins University 


Applied P hysics Laboratory 


8609 Georgia Avenue, Silver Spring, Md. 
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NEW PRODUCTS continued 


dozen is $43.20; $38.40, if bought 


in 6 dozen lots 


D-C POWER SUPPLY 


uses silicon rectifiers 


STATOR ELECTRIC CorP., 46-25 58th 
St., Woodside 77, N. Y., has an- 
nounced a new d-c power supply 
using silicon rectifiers. Input is 
208-220 v, 60 cycles, 3 phase; and 
output, 220 v d-c, 5 amperes. 
> Other Features—Regulation is 5 
percent for 20 percent to full load. 
Ripple is 50 mv. Ambient tempera- 
ture is 55 C to +85 C. Dimen 
sions are 19 in. wide by 15] in. 
high. 

Unit price is $975. The same unit 
magnetically regulated is $1,175. 


TEFLON CAPACITORS 


for high-temperature usage 


CONDENSER PrRopUCTS Co., 140 
Hamilton St., New Haven, Conn., 
has introduced two new Teflon di- 
electric capacitors specifically de- 
signed for high temperature usage 
in guided missiles and other air- 
borne applications. They are 
smaller than others designed to 
give the same electrical character- 
istics at temperature ranges of 
from —70 C to +200 C. They equal 
or exceed requirements of MIL- 
C-25. These capacitors were de- 
veloped for applications where 
small dielectric absorption and ca- 
pacitance changes are necessary. 
Capacitance range is from 0,001 
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im color tv, too 


CRUCIBLE PERMANENT MAGNETS 


for beam correctors, color purifiers and color equalizers 
give maximum energy... minimum size 


Designers of electronic and control equipment can 
count on a consistently higher energy product 
with Crucible alnico magnets. Jt means greater 
power from a minimum size magnet! 


And they’re available in practically any size 
you want—from a fraction of an ounce to 
several hundred pounds. What’s more, Crucible 
alnico permanent magnets can be sand cast, 

shell molded, or investment cast to your exact 
size, shape, or tolerance requirements. 


Crucible has been a leading producer of these 
permanent magnets ever since alnico alloys were 
developed. And their manufacture is backed 

by over a half century of fine steelmaking 
experience. That’s why so many magnet 
applications begin at Crucible. 

Crucible Steel Company of America, 

The Oliver Building, Mellon Square, 

Pittsburgh 22, Pa 


first name in special purpose steels 


Crucible Steel Company of America 
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HANDLE 


HANDLE 

HANDLE 

HANDLE 

CABINET HANDLE 
ADJUSTABLE HANDLE 


“ECONOMY HANDLE 


SIX TYPES and sizes to suit nearly 
every requirement. USECO’s standard 
handles are made of half hard brass, 
nickel plated. Stainless steel handles 
available on special order. Other fin- 
ishes include cadmium and black oxide. 
Supplied with or without ferrules. Fur- 
nished in 5/16” 18 thread. Available 
with or without nuts and washers. For 
Engineering Manual and complete in- 
formation please address Dept. 16 
See us at the WESCON Show—Booth +239. 


ADJUSTABLE HANDLE (illustrated at top) 
~An all-purpose handle with adjustable cen- 
ter spacing from 4 inches to a maximum of 6 
inches. (On special orders an unlimited max- 
imum center spacing can be furnished.) Height 
above panel can vary from 1% to 2 inches. 


width 


1005 6.437 1.750 
007 500 
10 500 


is (50 
1s we" 


1030 3” plus; in 
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Street, Glendale 3, California 


NEW PRODUCTS continued) 


vf to 1.0 uf. Standard capacitance 
tolerance is +20 percent. 

One of the new capacitors, the 
TACM type, is hermetically sealed 
in tubular brass shells. The other, 
type TAG, is glass encapsulated. 
Type TACM operates at tempera- 
tures up to and including 200 C. 
Type TAG operates up to and in- 
cluding temperatures of 170 C. 


LIGHT 2-WAY RADIO 
meets FCC and FCDA demands 


INDUSTRIAL RADIO CorpP., 428 N. 
Parkside Ave., Chicago 44, IIl., has 
announced a 2-way portable radio 
measuring only 10 by 44 by 93 in. 
and weighing only 11 lb complete 
with long-life batteries. Model 
H/M Pak-Fone features loud- 
speaker operation, relay operated 
squelch system, volume control 
and an on-off indicator light. 

A power cable connector is also 
provided for an external power 
supply, such as the UPC-100 which 
operates from 6, 12 and 24-v stor- 
age batteries and 117 v a-c. 

Performance meets all FCC and 
FCDA requirements for municipal 
and industrial portable radios. 


HOOK-UP WIRES 


available in varied colors 


REVERE CorP. OF AMERICA, Walling- 
ford, Conn., is now manufacturing 
Permacode hook-up wires, combin- 
ing high temperature operating 
characteristics with permanent and 
positive identification. The new 
wires, insulated with extruded du- 
Pont Teflon suitable for continuous 
operation up to 210C, are available 
in 15 solid colors and any combina- 
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Your 

future in 
MICROWAVES 
at the 


HUGHES 
RESEARCH LABORATORY 


The Microwave Laboratory at Hugh: 
conducts fundamental research and 
long-range development in the field 


components and 


of microwave 
t chnique s. The antenna program |! 
concerned with research on linear 
and two-dimensional arrays of slot 
radiators; transmission and radiation 
or urface-guided wave very high 
resolution radar antennas; and the 
deve lopment and engineering of 
urborne communication, navi- 


gation and fire control antennas 


July, 1956 
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HUGHES 


RESEARCH AND 


LABORATORIES 


EVEL 


Seem em ee ee eo ow 


PMENT 


HUGHES AIRCRAFT COMPANY 


I Angeles Cour 


Calfornia 


f 


I 


These positions in the 
Microwave area are open 
now in the Hughes 


Research Laboratory: 


MICROWAVE ENGINEERS 


with experience in magnetrons, 
klystrons, microwave transmitter and 
receiver circuitry, microwave 


mixers, duplexers and cavities 


VIDEO CIRCUIT ENGINEERS 


with experience in video amplifiers, 
pulse circuitry, coding and 


decoding circuits, and delay lines 


MICROWAVE STANDARDS 
ENGINEERS 


to do precise calibration from 
primary and secondary standards, using 
the finest facilities available 


for standards calibration 


MICROWAVE ENGINEERS 


to participate in basic research 
on microwave breakdown in gases of 


wave propagation in ionized gases 


MICROWAVE ENGINEERS 


to participate in development of new 
techniques for measurement of 
the magnetic'and electric properties 


of materials at microwave frequencies, 


You are invited lo send resumes 
of your education and e rperience 


to the address at left 


VACATIONING IN 
SOUTHERN CALIFORNIA? 
YOU ARE INVITED 

TO VISIT HUGHES. 





EAGLE 


icroflex Reset Timer 


aed 
MACHINE 
AND PROCESS 
CONTROL 


Insures “20-to-1 ratio” accuracy 


Time settings of pinpoint accuracy are a reality, thanks to the Microflex 
double dial. It takes one complete turn of the inner dial to advance the 
outer dial just one division, That’s a 20-to-1 ratio, made possible by the 
patented Microflex threaded axle and pinion (see sketch). Examples 
of resultant accuracies are + 1/60 of a second on a 20-second dial, and 
© 1/10 of a second on a 120-second dial. 7200 


The Microflex Reset Timer is driven by 

a heavy-duty industrial synchronous 

motor. Contacts are tripped closed or 

open after a preset time interval. Start- 

ing and resetting are electrically con- 

trolled, Microflex offers over 150 timer operating combinations, plus 
a wide range of long or short time periods. It’s ideal for applications 
like molding presses, dielectric heating, automatic mixing, die casting 
machines, machine tools and rubber curing. 


Write for free Automation Booklet and Bulletin 110. 


MAIL COUPON TODAY 
COeeeeeeseeeeseseeeeeeese 


EAGLE SIGNAL CORPORATION 
industrial Timers Division, Dept. E-756 
MOLINE, ILLINOIS 


Please send free Automation Booklet and Bulletin 
110 containing complete data on Microflex Keset 
Timers. 


NAME AND TITLE 
COMPANY 
ADDRESS 


city 
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NEW PRODUCTS 


continued 


tion of 2, 3 or 4 colors. 

The wires are available in nomi- 
nal 0.010 in. or 0.015 in. wall thick- 
nesses, and are constructed to meet 
requirements of military specifica- 
tion MIL-W-16878/A, types E and 
EE, 


TINY POTENTIOMETER 
operates to 150 C 


ACE ELECTRONICS ASSOCIATES, 103 
Dover St., Somerville 44, Mass., an- 
nounces the X-500 Acepot, a 4-in. 
subminiature, precision wire-wound 
potentiometer which operates in the 
temperature range from 55 C to 
a high of 150 C. 


> Specifications—Resistance range 
is 200 ohms to 250,000 ohms 2 
percent; linearity, 0.3 percent; 
veight, oz. It available in 
threaded 


tapped hole, or flange mountings 


bushing, servo, flush 
and up to 6-gang units. It meets 
applicable portions of JAN specs 
and MIL-E-5272A standards, 


MEMO-SCOPE 


stores traces indefinitely 
ADVANCED ELECTRONICS MFG, CORP., 
2025 Pontius Ave., Lo 
j The Me mos 


Angeles 25, 
103, a stor 


and retain 
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for LOW-DISTORTION 
amplification 


of WIDE-BAND 


signals... use[ SIE] 


DIRECT-COUPLED 
AMPLIFIERS 


When your signals include frequencies 

from below | cps to above the audio range, 
a true direct-coupled amplifier gives the 
FLATTEST response over the WIDEST 
range with the LOWEST noise, 


distortion, and phase shift 


- 


For voltage gain from transducers of all kinds, use the Model D-1 
it will drive a ‘scope, direct-writer, oscillograph, of magnetic recorder 


[SIE]MODEL D-1 


Direct Coupled Amplifier 
Input Impedance: 10 megohms or open grid, single ended or 
differential 
Noise: Less than 10 microvolts, wide-band. 
Gain: 80,000, + Idb, 0 to 50 ke 
1,000 Idb, 0 to 120 ke. 
Drift: Less than 3 millivolts per hour, referred to input 


Maximum Output Signal: 80 volts into high impedance, 25 
ma. into 1000 ohms. (Distortion less than 1%) 


Prices $515 


For power gain to drive Helmholtz coils, servo 
motors, or small shokers use the Model 6 


MODEL B 
Direct Coupled Amplifier 


Input Impedance: 500,000 ohms 
Voltage Gain: 2.5. Power Gain: 30,000. 
Power Output: 6 watts into 100 ohms 
Frequency Response: 01020,000 cps * 1 db. 
Output; 25 volts RMS at 250 milliamperes 


Price $575 


SOUTHWESTERN 
INDUSTRIAL 
ELECTRONICS 
COMPANY 


You can use the D-! to drive the B — they 
rack-mount together perfectly! 
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Industrial Instruments Division 


P.O. BOX 13058 * 2831 POST OAK ROAD HOUSTON 19, TEXAS 


Pe 
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DEE SDT 


deposited carbon resistors 


STANDARD - MOLDED - HERMETICALLY SEALED 


Electra is a pioneer and today a recognized leader in the manu- 
facture of Deposited Carbon Resistors. Production runs into tens of 
thousands of resistors every day. And reflected in every shipment is 
a degree of manufacturing skill made possible only by this pioneer 


work and production leadership. 


This skill, coupled with devotion to exacting quality control, is 
making possible new and brighter horizons of reliability. In Electra 
Deposited Carbon Resistors you get precision, small physical size, a 
wide range of resistance values and low cost. You get all this, plus 
Electra reliability. Put Electra reliability into your products. It costs 
no more. Write today for complete details. Made to meet or exceed 


specifications MIL-R-10509A and proposed MIL-R-10509B. 


MANUFACTURING COMPANY 


4051 Broadway, 
WEstport 1-6864 


Kansas City, Mo. 


1 
! 
t 
i 
: 
: 
i 
i 
é 
i 
i 
t 
t 
' 
i 
i 
i 
i 
i 
5 
i 
i 
4 


272 


a Cem e = 


Please send me details on Electra Deposited Carbon Resistors. 
Standard Molded _.__._ Hermetically Sealed 


I attic 


Company 
Street 


City 
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NEW PRODUCTS (continued) 


traces at a constant intensity until 
they are deliberately erased by the 
operator. This feature permits the 
study of transient electrical phe- 
nomena as short as 10 sec in dura- 
tion, presentation of tube or tran- 
characteristics without the 
necessity of repetition, display of 
frequency response curves without 
the need of a sweep generator, 
spectrum analyses and the like. 

Plug-in vertical amplifier units 
allow new amplifier characteristics 
as different units become available, 
increasing the range of application. 
For comparison purposes, a number 
of traces may be written and stored 
on the 103. The stored trace, imme- 
diately visible and of constant high 
brightness, is readily seen in a 
brightly lighted room, and may be 
easily photographed. 


sistor 


> Other Features—The unit offers 
a vertical amplifier sensitivity of 
10 mv d-c; sweep speeds up to 100 
sec full-scale; and direct reading 
calibrations of amplitude and time. 

Complete specifications and prices 
are available. 


OSCILLOPROBE 


and video amplifier 


LINEAR EQUIPMENT LABORATORIES, 
INC., Intervale Road, Boonton, N. J., 
low-capacitance 
amplifier 
designed to extend the utility of 
for making accurate 
waveforms. The 
instrument consists of a shielded, 
low capacitance (1.5 to 2 waf) probe 


is marketing a 
oscilloprobe and _ video 
oscilloscopes 


observations of 


and an associated video amplifier 
with a gain of 40 to compensate for 
the probe attenuation. The overall 
bandwidth is within 3 db from 5 
cps to 12 mc. The amplifier may be 
used separately to provide a gain of 
40, or with the probe to provide 
attenuations of x1, x9.1 and 
«0.01, 

Used 


with an oscilloscope, the 
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Semiconductor engineers and scientists . . . 
your future is here. Delco Radio, first organization 


to develop and use Hi-Power transistors for automotive application, now offers 
I I 


permanent employment opportunities to men of highest caliber. 


Our continuing program of research requires men with advanced training and 
experience in transistors, diodes, photo cells, and other semiconductor 
developments. The men we are looking for will find the satisfaction of 
association with others of high technical competence. Furthermore, the type of 


facilities available are those that you would expect to find in General Motors. 


Here is presented unusual opportunity for recognition and achievement in the 


realm of research and development of semiconductor devices and their processing. 
L pper level positions are open for those who qualify. 


You will find pleasant living conditions in our central Indiana community. Lf you 
are qualified and would like a permanent position of importance within 
our organization, write to us now. Your letter will be held in confidence. 


Address: Personnel Director, Department G, 


DELCO RADIO first to make transistor-equipped radios 
for automobiles—now offers many challenging opportunities for 
physicists, physical chemists, electronic and mechanical 
engineers and other professional men interested in research and 
development of transistors and other semiconductor devices 

or their processing and production. Apply now for permanent 
positions with this rapidly expanding activity in this 
division of General Motors. 


OW Zivckiide 


Eig 
Eig DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 
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NOW / 


Gamewell 
gives you 


/ IVEWW 
FLYS’ 
FEATURES 


in RL-270A 
Precision Pots 


The completely new Gamewell RL-270A 
series of Precision Potentiometers 
greatly extends performance and de- 
pendability. 

Here are the important extras... 
e New housings are dimensionally 
stable, withstand higher temperature, 
and are inherently moisture and fungus 
resistant. 

e Positive precious metal spring con- 
tacts (A at right) give dependable low- 
resistance contact, even under severe 
and prolonged vibration and shock. 

e Closer tap spacing. 

e Redesigned shaft and slit-ring (B at 
right) reduces electrical noise and 
minimizes wear. 

e Longer wearing insulation-bridge 
joint. 

e Wide selection of resistance alloys for 
optimum performance. 


e Made for continuous operation from 
—70° F to +300° F, 

These RL-270A features meet high 
standards for linearity and dependa- 
bility, yet compare in price with the best 
commercial precision pots. 


THE GAMEWELL COMPANY 
NEWTON UPPER FALLS 64, MASS. 
in Canada; Northern Electric Co., Ud. 


Model Numbers 
& Sizes 


All dimensions same, except A" 


RL-270A-1%...... 
RL-270A-1%. 
RL-270A-2... 
RL-270A-3... 
RL-270A-5......... 


-eeeel/ inches 
. 1% inches 
inches 

inches 


inches 


PRECISION POTENTIOMETERS 
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Precision Electrical Equipment since 1855 


NEW PRODUCTS (continued) 


HF-3A 


servation of 


oscilloprobe permits ob- 


signals in a circuit 
with negligible resultant loading or 
detuning, or otherwise affecting the 


normal performance of the circuit. 


LARGE COAX 
for high power uses 


ANDREW CorpP., 363 E. 75th St., Chi- 
cago, Ill., announces a 9-in. 


ay 


rigid 
coaxial transmission line for very 
high power application at frequen- 
cies up to 550 me. The new line can 
handle average powers of 300 kw 
at 150 me, and peak power of 3.0 
megawatts. It has a 50-ohm charac- 
teristic impedance, and attenuation 
of 0.042 db per 100 ft at 150 me. 
The line comes in 20-ft sections 
and quick-assembly 
flange using only 1 bolt, instead of 
the many bolts required by conven- 


features a 


tional flanges. A complete comple- 
ment of elbows, gas barriers, adap- 
tors, power dividers, tuners, slotted 
lines, hangers and other associated 
equipment have been designed and 
are available for prompt delivery. 


yg @P 
4 * 


® 
2 
¥ 

¥ 
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TRANSISTORS 


for audio amplifier uses 


GENERAL ELECTRIC 
N. Y., has announced ten new pnp 
transistors made of germanium and 


Co., Syracuse, 


produced by the alloy junction proc- 
ess. They include 6 different types 
for the 
amplifier and 4 types for the driver 


output stage of an audio 


stage. 


> Specifications—Current gain of 
the output type is maintained at an 
essentially constant value for collec- 
tor currents from 1 ma to 200 ma. 
The 2N186A, 2N187A and 2N188A 
are rated at a 180-mw power col- 
Types 
2N188 are rated 


lector dissipation at 25 C., 
2N186, 2N187 anc 
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BEAM SWITCHING TUBES 
Sinpliy CIRCUITRY 


N UN LIME YT Bae ae ae ee ee 


Pas Ye ee eee ee 


GREATLY REDUCE THE TOTAL NUMBER OF 
RESISTORS, CONDENSERS, TUBES, SOCKETS 
AND OTHER COMPONENTS. 


The Beam Switching Tube has introduced new standards of simplicity 
and reliability in the design of most electronic systems 

It is so versatile that any desired type of sequential, 

random switching or distribution of any number of 

positions can be obtained. Design engineers now have 

available new high levels of speed, reliability and 

economy in solving difficult instrumentation 


problems in unlimited applications such as 
@ GATING @ TIMING 


CASCADING @ MULTIPLEXING 


. 
*° ISTRIBUTING @ SAMPLING 
* 
. 


MATRIXING 


Send for latest circuit information on the 


Beam Switching Tube 


LIFE TESTS INDICATE A 
(D For further information write 


LIFE SPAN OF 50.000 HOURS 


BROTHERS OF NEW JERSEY 


PLAINFIELD, NEW JERSEY SUBSIDIARY OF BURROUGHS CORPORATION® 





POTTER can tell you “why” 
POTTER can tell you “how” 


and POTTER can make 
the FILTER that will 
confirm that “how” 


Once it’s stated completely and correctly, 


a problem is half solved. 
Potter can put the facts and figures of 
your problem on paper... can 
chart its limits in laboratory tests... can 
engineer the solution. And Potter 
can embody that solution in 
subsequent design and production. 

Call Potter to engineer, design and 
produce the filter to solve your 
radio interference problem. 


Write for Bulletin 41A. 


SPECIALISTS IN 
FIXED PAPER® 
CAPACITORS 

SINCE 1925 


1950 SHERIDAN ROAD 
NORTH CHICAGO, ILL. 
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NEW PRODUCTS continued 


at a maximum power collector dis- 
sipation of 75 mw at 25 C. The 4 
driver types (2N189, 2N190, 2N191 
and 2N192) in a class A operation 
have a minimum power gain rating 
of 37 db, 39 db, 41 db and 43 db 
respectively at 1 mw power output. 
Typical base current gains are 24, 
36, 54 and 75 respectively. All 4 
are rated at a maximum power 
collector dissipation of 75 mw at 
25 C. They have a maximum stor- 
age temperature rating of from 

55 C to 85 C. 

Prices of the 10 new audio ampli- 
fier transistors in quantity lots to 
equipment manufacturers range 
from $1.40 each to $2.35 each. 


TAPE WINDERS 
for toroidal coil field 


UNIVERSAL MrFc.: Co., Hillside, 
N. J., announces a new series of 
automatic tape winding machines 
for the toroidal coil field. The new 
tape winders offer revolutionary 
operational and performance fea- 
tures including core turning table 
with automatic feed and variable 
pitch control, automatic tape cut- 
ting device and special manual 
feeding attachment for hand wind- 
ing when desired. 

Series incorporates 3 models, 
U-9, U-14 and U-20, to wind tape 
from @ in. to 1 in, 


CIRCUIT MODULES 
and breadboard kit 


AEROVOX CorRP., New Bedford, 
Mass., has announced a new con- 
cept in electronic circuitry and 
assembly, in the form of standard- 
circuit modules and handy bread- 
board for simplifying and speed- 
ing up experimental and prototype 
assemblies. Engineers can work 
up breadboard layouts by simply 
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Two of the new Leesona No. 107 Automatic Coil Winders recently installed in the 
Clock and Timer Department of the General Electric Company, Ashland, Mass. The last 
coil winder design, No, 107’s wind paper-insulated coils in stick forn 
Automatic operation eliminates human error, reduces wire breakage to a minimum, cuts 
t Type H3 Synchronous Motor, one of many Tel 
cision-wound on Leesona No. 107 


word in automat 


production time and costs. Inset shows 


chron timing units with coils pre 


mac hine 


Clock and Timer Department, (reneral Electric Company 
selects Leesona Coil Winders as standard equipment 


General Electric Department 
adds No. 107 machines for proved 


) product ion advantages 


The synchronous timing motors 
made by the Clock and Tirner Depart- 
ment of the General Electric Com- 
pany are famous for accuracy and 
dependability. 

One reason why is the high effh- 
ciency maintained by this department 
of the General Electric Company, in 
its wide range of coil winding opera- 


tions. Leesona Coil Winders are 


FOR WINDING COILS 
IN QUANTITY...ACCURATELY 
..- AUTOMATICALLY ...USE 


standard equipment at General Elec- 
tric Telechron plants and during 
a recent expansion of production fa 
cilities, Leesona No. 107 Automatic 
Coil Winders important new 
additions. 

Leesona No. 107 machines are fully 
automatic, Every feature is designed 
to produce compact, uniform, paper- 
insulated coils 


were 


in fastest time 
with minimum operator attention 
at lowest cost. This General Electri 
department reports: 


"The Short Paper Attachment on 


our Leesona No. 107 Coil Winders 
is a big advantage. Allowing an 
initial paper insert of 1'¢", it elimi- 
nates the usual 2%" insert when 
starting winding. On these particu- 
lar coils the result is considerable 
savings in wire.’’ 


Get the Whole Story 
on how Leesona No. 107 Automatic 
Coil Winders can bring new, profit- 
boosting efficiency to your own coil 
winding production, For complete de- 
tails on this advanced machine — and 
other helpful coil winding information 

check and mail the coupon today 


UNIVERSAL WINDING COMPANY 


P.O. BOK 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 127 


Please send me 


2 Bulletin on the Leesona No. 107 Automatic Coil Winder. 


[ } Condensed catalog of Leesona Winders. 


| | Bulletin on the new Leesona Pay-As-You-Profit Plans for purchasing or leasing modern 


coil winding machinery. 


Naome..... 


UNIVERSAL WINDING MACHINES 
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CF. 500 


EIMAC 


aio eel 4 


... for sliding contacts and 
electrical weather stripping 


| 
ae 
ee 
rapes 
|] 
SRA 
te ad 
eae 
a 
— 
aE 
in | 
ae 
ees 
een, 
et 
a 
od 
aE 
sag 
id 
aaa 
| 
eee 
ey 
eae 
tall 
A 
| REEL 
so IEE 
te 
ibn 
' =a 
we aaa 
lis 
° 


GhaaaacnanaaT 
a. 
Digna 


TTT 


: 


Actual Size CF.600 


Einac preformed finger stock is the 
inexpensive, efficient answer to many circuit 


and equipment design problems. . . 


Used for efficient electrical contact in 
high-frequency tuning devices, in coaxial tube 
sockets, for electronic weather stripping 
around access doors in equipment, and for 
dozens of other purposes, resilient silver- 


plated EIMAC finger-stock is outstanding. 


EIMAC finger stock is accurately heat-treated 
to maintain uniform mechanical properties, 
can be fitted around a 12-inch radius, and may 
be fastened by screws, rivets, clamps 


or soft soldering. 


A size for every need — 


Single Double Klystron 
Edge Width Edge Width Types 


CF.100 '% ~=—CF-200 '%,  CF-700 
CF.300 M4 CF-400 1'%5, = CF-800 
CF-500 1%  CF.600 2" 


For further information write our 


Application Engineering Department 


EITEL-McCULLOUGH, INC. 


Sean OR US CZ e aketirFrorRrnisa 
The World's Largest Manutacturer ot Tranamitting Tubes 


NEW PRODUCTS 


plugging in complete basic-circuit 
modules in the breadboard sockets, 
and completing the necessary con- 
nections with banana-plug jumpers 
plus the basic bus-bar wiring of 
the breadboard. 


>» Modules—These commercialized 
modules are now available in seven 
circuits or block diagrams. Each 
module includes all necessary com- 
ponents on the stacked wafers 
wired together by the riser con- 
ductors and provided with base 
prongs for plugging into a socket. 


> Kit—The complete introductory 
kit includes seven standard-circuit 
modules; one 12-position module 
breadboard; 50 banana plugs. A 
module catalog and_ instruction 
manual go with the kit. 


SWITCH 


is acceleration-sensitive 


MAXSON INSTRUMENTS, Division of 
the W. L. Maxson Corp., 47-37 
Austel Place, Long Island City 1, 
N. Y. This acceleration-sensitive 
switch has a snap-acting switch 
element capable of being set pre- 
cisely, in manufacture, to open or 
close when the desired level is 
reached, 


>» Data—These switches are rated 
at 30 v, one ampere inductive or 
two amperes resistive load. They 
can be furnished to operate at any 
level from 2.5 to 15 g absolute 
with precision of + 0.2 g; higher 
gy ratings are available on special 
order, Frequency range is 0 to 10 
cps; shock resistance is 25 g for 
11 millisec, on all 3 axes. These 
switches are designed to function 
through a temperature range of 

60 to +180 F and to withstand 


100-percent humidity at 160 F, 


» Uses—-Typical applications are: 
r-limiting switch for autopilots, 
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FOR ELECTRONIC AND ELECTRICAL APPLICATIONS ... 


only one insulation 
Combines 


ALL THESE ADVANTAGES 


TOTAL Permanent Dimensional Stability 

Continuous Hi-Temperature Performance: to 950° F. 
Moldability to + .001” Tolerances 

Thermal Expansion Matching Steel 

POSITIVE Bonding and Permanent Anchorage of Inserts 
Resistance to Radiation, Water or Oil 

High Dielectric Strength: 400 Volts /mil 

Excellent Arc Resistance: 250 Seconds ASTM 

Extremely Low Loss Factor: 1 meg — 0.014 


ERAMOPLASTIC 


. . . has many important properties that will significantly impreve 
your product's performance! No need to choose or balance insula- 
tion advantages . . . specify SUPRAMICA* 555 for the most nearly 
perfect combination. This unique formulation of high quality 
electrical glass and pure synthetic mica has the built-in versatility 
to surpass extra-stringent performance requirements. For complete 
technical information about SUPRAMICA 555 ceramoplastic in- 
sulation, and MYCALEX design and custom precision-molding 
services, write to Department 224. 


0) le 
g 


CRITICAL PARTS 
MOLDED OF SUPRAMICA 555 CERAMOPLASTIC FOR GETTER PERFORMANCE 


SUPRAMICA DIVISION 


MYCALEX 


CORPORATION OF AMERICA 


GENERAL OFFICES AND PLANT: 
CLIFTON BOULEVARD 
CLIFTON, NEW JERSEY 


» 4 
ST MANUFACTURER OF GLASS-BONDED MICA AN» GERAMORERS Tic PR 
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What's YOUR 
\) Timing Device 


Requirement 


A TYPICAL 
EXAMPLE 


Series 7010 
Elapsed 
Time 
Indicator 


THE RIGHT MOTOR .. . unusually compact, 
fully enclosed mechanism, controlled lubrication, 
simple, accurate and dependable, operates in any 
position. 


THE RIGHT DESIGN .. . for any application 


because you can select from the full line of 
HAY DON STANDARD interval timers, time de- 
lay relays,cycle timers,and elapsed time indicators. 


THE RIGHT FACILITIES ... because HAY DON 
has the fully integrated engineering and manufac- 
turing facilities to produce and deliver quality on 
time . . . economically . . . in large or small lots. 


THE RIGHT SALES SERVICE .. . because 
the HAYDON Field Engineer in your area is a 
Timing Specialist fully qualified to counsel you. 
He’s listed in your Yellow Pages. Have him come 
in to discuss your requirements . . . or, if you prefer, 
write to us direct. 


*Trademark Reg. U.S. Patent Office 


A Subsidiary of General Time Corp. 


HAYDON 


TORRINGTON 


HEADQUARTERS FOR 


HAYDON Manufacturing Company, Inc. 
TIMING aoouan, © 


2431 ELM STREET, TORRINGTON, CONN. 


For additional information on all items on this page, use post card on last page 


NEW PRODUCTS continued 


control of g-warning light, safety 
devices based on sensing danger- 
ous levels of acceleration or vibra- 
tion and controls in guided mis- 


siles, 


PRECISION POT 


a rugged device 


MINCO ENGINEERING AND MFG., 
801 8th St., S. E., Minneapolis 14, 
Minn. A rugged precision potenti- 
ometer adapted to flight test, servo 
feedback and telemetering applica- 
tions is announced. Housed in a 
cast aluminum case, this rotary 
sector pot is designed to withstand 
up to 40 lb side load on the shaft 
while operating. It is also gasket 
and O-ring sealed against immer- 
sion to 15 psi, 


P Other Data—Additional specs 
are: dual element, 4,800 ohms each 
element; dual wipers each element 
and pickoff; up to 2 w dissipation 
per element; 110 deg active travel, 
5 deg over-travel each end; and 
resolution 1/17 deg. 


PRESSURE 


for high temperature use 


CONSOLIDATED ELECTRODYNAMICS 
Corp., 300 N. Sierra Madre Villa, 
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National Cash Register Co. reports: 


Motor insulation with MYLAR provides 
improved performance, longer life 


“We use Du Pont ‘Mylar’ for insula- 
tion in our business-machine motors 
because of high dielectric strength 
and resistance todegradation through 
heat and age.’’ This is the report of 
the National Cash Register Com- 
pany, Dayton, Ohio, which uses 


DU PONT 


MYLAR 


POLYESTER FILM 
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““Mylar” laminated to rag paper for 
the armature slot liner and shaft in- 
sulator. This successful application 
of ‘‘Mylar’’* has effectively increased 
service life of the motors, especially 
in areas where high humidities have 
created problems in insulation resist 
ance, 

Since ‘‘Mylar’’ 
all plastic films, thinner gauges are 


is the strongest of 


possible. This makes for reduced cost 


"MYLAR is Du 


in Canada,’ Mylar 


I. du Pont de Nemours & Co 
Film Dept K-7 


Room 1-7, Nemours 


booklet on 


Please send 


MB-5 


your 


Weare interested in “Mylar” for 


Name 
Firm 
Address 


City 


y 


is sold by the Du Pont Company of Canada Limited 


Ir 
Bldg 


motors insulated 


weight and space. Laminates with 
‘*Mylar” have good forming and cuff- 
ing characteristics for ease of appli- 
cation. 

Whether you make heavy-duty 
motors or tiny capacitors, you may 
be able to improve performance and 
increase the over-all value of your 
product by using “‘Mylar.”’ For more 
information on this versatile film, 
mail the coupon below. 


ont’ s registered trademark for its brand of polyester film 


Films Div., P.O. Box 660, Montreal, Quebec 


Del 
M ylar”’ 


Wilmington 94 


with polyester film 


State 


28 





exceptionally stable 
by-pass capacitors 
— Solar ceramic bodies DA, WA & WG 


Constantly advancing Solar research brings you small-size 
discs in unusually stable bodies. Solar’s technically proven 
ceramic formulations provide flat temperature coefficient 
and low power factor throughout a broad capacity range. 
These discs are available not only in GMV, but due to 

their stability can be produced to 10% and 20% tolerances. 


A ceramic formulation can be furnished to yield 

optimum performance under conditions of your particular 
application. Capacities for typical ranges are shown below. 
Note the unusual stability of the new “WG” Body 

for radio and television temperature range. 


PERCENT CHANGE IN CAPACITY 


$s 
TEMPERATURE DEG. C 


Wide Temperature Range 


s 


| | 
CO 12) CO 16 


° 


7/16 | 9/16 





PERCENT CHANGE IN CAPACITY 
& 


.= 


46 
TEMPERATURE DEG. C 


Solar 
Style 





11/16} 13/16 


PERCENT CHANGE WY CAPACITY 


TEMPERATURE DEG. C 


Write for literature, or the complete Solar catalog. 


QUALITY ALWAYS 


SOLAR MANUFACTURING CORP. [ Soap | 
New York, N.Y. . 


sates orrices: 46th & Seville, Los Angeles 58, Calif. 
4000 W. North Ave., Chicago 39, Ill. 


CERAMIC CAPACITORS & PRINTED NETWORKS ¢ PIEZO CERAMICS 


NEW PRODUCTS (continued 


Pasadena, Calif. Type 4-316 pres- 
sure pickup operates continuously 
up to 600 F. It is available in both 
gage and differential types. 

The new unit is 4 in. in di- 
ameter, 7 in. long and weighs 15 
grams with its 30 in. of insulated, 
permanently attached, 4-conductor 
cable, 

Unbonded strain-gage windings 
connected in a four-arm bridge 
comprise the sensing elements of 
this variable-resistance-type trans- 
ducer, 

New fabricating techniques, 
centering about an all-welded in- 
ternal construction, suit the pickup 
to such applications as static and 
dynamic flight-load testing, engine 
studies, and supersonic-speed tests 
where external cooling methods are 
impractical. 


POTTED POTS 


in several types 


CLAROSTAT MFG, Co., INC., Dover, 
N. H., has available a line of potted 
or encapsulated potentiometers. 
These ‘“Potpot” units may be had in 
both wire-wound and composition- 
element types, including the series 
48 and 49 miniature controls, the 
43, 37 and 51 medium-sized con- 
trols, and again the larger 58 and 
10 wire-wounds. The neatly molded, 
smooth, green-colored encapsulating 
material means water- and vapor- 
tight molded enclosures, embedding 
the entire unit with the exception 
of the external] shaft assembly and 
terminals. A special water-tight 
assembly for the shaft bushing com- 
pletes the sealing. 

Designed specifically for MIL- 
STA-202 test specification, the units 
also meet the necessary salt-spray, 
humidity and temperature cycling 
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as the future of UNIVAC: 


When planning your future, it is necessary to 
choose that company which presents the most 
complete program for you. The opportunity at 
Remington Rand Univac can only be limited by 
benefits and 


the individual. Excellent salaries, 


educational programs are yours to guarantee this 


limitless future. 

At UNIVAC you will be working with men who 
developed much of the basic knowledge of com- 
puters—who designed and produced components 
being used by the manufacturers in the field— 
who set the standards that the others follow. 


Send complete resumé to 


Now | 


bition and profe 


the time to come to Univac where am- 
ional skill find their reward in 
limitless opportunities in an expanding organiza- 
tion. 


Immediate openings for: 


@ Computer Sales Engineers @ Product Planning 
Engineers @ Technical Liaison Engineers @ Proposal 
and Quotation Experts @ Metallurgists @ Contract 
Administration Engineers @ Field Location Engineers 
@ Instrumentation and Component Sales Engineers @ 
Electronic Engineers @ Mathematicians @ Physicists 
@ Mechanical Engineers @ Programmers @ Logical 


Designers @ Production Engineers 


Hemington. Vland Univac. 


DIiviSton OF 


SPERRY 


RAND CORPORATION 


AT ANY OF THESE THREE PLANT LOCATIONS 


MR. 0. A. BOWDOIN 
Dept. JP-2 
2300 W. Allegheny Ave. 


@ Registered in VU. S. Potent Office Philadelphia, Pa. 


1902 W. Minnehaha Ave. 


MR. R. K. PATTERSON 
Dept. 45-2 


MR. FRANK KING 
Dept. JN-2 
Wilson Avenue 


St. Paul W4, Minn Seuth Norwalk, Conn. 





Have you 
received your copy? 


VALUABLE NEW 
TECHNICAL DATA 


DESIGN IDEAS 
MATERIEL INFORMATION 


Send for 
“Introduction to 


Fiberglas Fabrication” 
by 
KOCH FIBERGLAS 


FREE! 


TENTH ANNIVERSARY 20-PAGE 
ILLUSTRATED MANUAL 


Every day, Koch Fiberglas is 
filling new uses in your industry 


Koch cases for electronic equipment 
will not dent, are impervious to mois- 
ture, vapor, fungus, mildew and cor- 
rosion. They are shock and vibration- 
proof when fitted to Koch specifica- 
tions with special hair-latex shock 
pads. Can be self-palletized for fork 
lift. Can be insulated by Koch with 
foamed-in-place plastic. Koch cases 
are air-tight; require no paint or outer 
packaging for long-range storage or 
overseas shipment. Re-usable, so cost 
amortizes through re-use. Withstand 
parachute drops from any height, free 
falls onto water or snow from 500 
feet, or submersion. 

For manual, write on your business 
letterhead to Dept. EBB. 


conn 
FIBERGLAS 


One of the world’s largest fabricators 
of molded Fiberglas products 


NEW PRODUCTS continued 


requirements of MIL-E-5272 cli- 
matic standards. They feature ex- 
cellent shelf life. Electrical specifi 
cations are those for the given 


Clarostat control type. 


have varied applications 


UNITED TRANSFORMER Co., 150 
Varick St., New York 13, N. Y., has 
released a new series of miniature 
pulse transformers hermetically 
sealed by the vacuum mold epoxy 
process, These units are suited to a 
wide variety of blocking oscillator, 
interstage, and low level modulator 
applications, 


> Service—They are designed for 
service from —70 to +130 C and 
fully meet MIL-T-27 specifications. 
Thirteen types cover the range from 
0.05 to 25-ysec pulse width with ex- 
ceptionally low rise time. All units 
are three winding 1:1:1 for maxi- 
mum flexibility of application. 


MAGNETIC AMPLIFIER 


for analog computers 


AIRPAX PrRopucTs Co., Middle 
River, Baltimore 20, Md. The 
Ferrac amplifier is a ferromagnetic 
amplifier for analog computers. It 
is a d-c to d-c amplifier powered 
directly from a 115-v, 400-cps line. 
Full linear output of +7.5 v is ob- 
tained with +300 ya input. The 


To the 


ENGINEER 
of high 
ability 


ww 
— 


AiResearch is looking for 

your kind of engineer. 
Through the efforts of engineers 
like yourself our company has 
become a leader in many 
outstanding aircraft accessory 
fields. Among them are: 
air-conditioning and 
pressurization, heat transfer, 
pneumatic valves and controls, 
electric and electronic controls, 
and the rapidly expanding 

field of small turbomachinery. 
AiResearch is also applying 
this engineering skill to 

the vitally important missile 
accessory field. 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your 
creative talents and offer you 
the opportunity to progress 

by making full use 

of your scientific ability. 
Positions are now open for 
aerodynamicists...mechanical 
engineers... physicists... 
specialists in engineering 
mechanics...electrical engineers 
... electronics engineers, 

For further information write 
today to Mr. Wayne Clifford, 
Tue Garret? CORPORATION 
9851 S. Sepulveda Blvd., 

Los Angeles 45, California. 
Indicate your preference 

as to location between 


Los Angeles and Phoenix. 


CORPORATION 
AiResearch 
Manufacturing 


Divisions 


For additional information on all items on this page, use post card on last page 
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New AiResearch Production Test Laboratory in Phoenix, Arizona 


Finest production test facilities 
prove aircraft system compatibility 


Testing of critical aircraft compo- 


nents and systems is now performed 
on a precision production basis in 
these completely equipped labora- 
tories. 

Here, in more than 75 test cells 
and test stands, finely-engineered 
AiResearch products are given 
every test necessary to insure per- 


fect operation. 


THE 


Altitudes are simulated from 
1,000 feet below to 75.000 feet 
above sea level: pressures up to 
1,000 psi; temperatures from —80 
F to +1.000° F: air flow up to 1410 
pounds per minute. 

Units tested include gas turbine 


engines, air turbines, air turbine 
starters, pneumatic controls, cabin 


pressure regulators, valves, refrig- 


eration turbines, heat transfer 
equipment and complete systems 
employing these and additional 
components. 

These unsurpassed test facilities 
are another reason why you can 
rely on the performance of 
AiRKesearch products. 

Qualified engineers are needed 
now. Write for information. 


CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 


Designers and manufacturers of aircraft systems and COMPONENIS: sEFMGERAaTiION SYSTEMS + PHEUMATIC VALVES AND CONTROLS + TEMPERATURE ComTROLS 


CABIN MR COMPRESSORS + TURBINE MOTORS + GAS TURBINE ENGINES + CABIN PRESSURE CONTROLS + HEAT TRANSFER EQUIPMENT + ELECTRO MECHANICAL EQUIPMENT + ELECTRON COMPUTERS AnD ConTeges 


ELECTRONICS — July, 1956 Want more information? Use post card on last page 285 





NEW PRODUCTS (continued 

HIGHEST es etiaiienil 
amplifier is so stable at nu 

INSULATION RESISTANCE balancing windings and auxiliary 


and circuits are unnecessary. Band- 


CAPACITANCE STABILITY { width is at least 8 cps per each 


1,000 ohms in a control loop. 


LOWEST > Further Information—Two in- 
POWER FACTOR dependent control windings enable 


d the Ferrac amplifier to be used in 

an summing and multiplying circuits. 
SOAKAGE Lead and lag networks can be in- 
troduced as readily as with elec- 

tronic amplifiers. Two signals can 

be mixed in a Ferrac amplifier even 

though they have no common 


coe 
Cc i ground. Complete analog com- 
puters, simulators and automatic 


controls can be assembled using 


TMB ooo 
aL ee 


Lidad Paral didasdad 


b. 
tei 


OPERATING TEMPERATURE 
up to 85 C. for Polystyrene 
up to 200 C. for Teflon 


. 
telst f hatha 


AVAILAGLE IN 
hermetically sealed glass tubes 


with metal end caps sy o amo TRANSISTORS 


style CPO6 metal shells designed for audio stages 


with glass-seal buttons 


PHILCO CorP., 4700 Wissahickon 
bathtub cases with low-loss Ave., Philadelphia 44, Pa. The 
glass terminals 2N223, 2N226 and 2N224 medium 
style CP70 metal cans with power transistors are specifically 
low-loss glass terminals ; d designed for the audio stages of 

transistorized radios. In driver and 

SPECIAL UNITS — INCLUDING MULTI-SECTION BLOCKS — 


class B push-pull operation, thes« 
AVAILABLE ON SPECIAL ORDER OR MADE TO SPECIFICATIONS 


hermatically sealed, pnp transisto 


provide up to 300 mw audio output 
ELECTRICAL CHARACTERISTICS 


, ‘ oY @ oltages y 

POLYSTYRENE TEFLON at battery supply voltages of 
Operating Temp. Range 55 C.to + 85 C 55 C. to t 200 C 12 v, ; 
Voltage Range, D¢ 100 to 30,000 100 to 30,000 Extremely linear d-c amplifica 
Capacitance Range 001 to 20 mf 001 to 20 mf 
Power Factor 02% @ | ke 02% @ 1 ke : 
Dielectric Absorption 01% 01% rent assures minimum distortion. 
Voltage Derating at 85°C none none Output transistors 2N226 and 
Voltage Derating at 125°C not operable none 2IN224 
Voltage Derating at 150°C not operable none aot eee . nm . } 
Voltage Derating at 200°C not operable 33% matched pairs. They are available 
Temperature Coefficient 100 ppm/ C 50 ppm/ C. in production quantit ies. 
1.R. at Room Temperature 10’ megohms/mf 10’ megohms/mf 
Capacitance Stability 0.1% 0.1% 


to 


tion up to 100 ma of collector cur 


can be made available in 


DIGITAL MAGNETIC TAPE 
HANDLER 


features new design 


film capacitors, inc. 
3400 Park Ave., New York 56,N.Y. © Phone CYpress 2-5180 
KEY ELEcTRIC CorP., 287 Post Ave., 
Westbury, L. Il, N. Y. Increased 
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OLIN ROLL-BOND GOES 8 MILES UP 
WITH THE STRATEGIC AIR COMMAND 


Packed into the sleek fuselage of the B-47 i If vour job calls for a tem of tubing for 
several million dollars worth of electroni the purpose of heat exchanging, a call to Olin 
equipment essential to its mission. Some of is the first step to a better product made more 
the most delicate and vital units are housed efhiciently 

in cases made of Olin Roll-Bond to ensure that PAT - 2.690.002 
exactly the proper temperature will be main 


tained regardless of external conditions 


Onl hod ll do th | | The 
Iniv one method wi do the job pertectl 

Original 
seamless tubes that are an integral part of gina 


the case wall itself. Olin Roll-Bond, proved in Patented 


hundreds of thousands of refrigerator a aia Process ROLL-BOND 


rators, embodies this principle and is equal to 
the task a product of the Metals Division 


OLIN MATHIESON CHEMICAL CORPORATIO 
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Where can you use ie cae ear 


vjalR]F|Llo]? 


(the highly flexible Class B Sleeving and Tubing 
that licks Class A in performance — equals it in price) 


@ MORE FLEXIBLE a © MORE RESISTANT to water 
bent, even tied in knots alkalis, mild acids, common 


without cracking or crazing solvents, oils and greases reliability for digital computing 
| and data processing systems is pro- 
vided by model 101 digital mag- 
netic tape handler. Magnetic am- 
plifier reel servos provide improved 
dependability, greater power out 
put, and smaller size than the v-t 
amplifiers they replace. 
> New Design—lIn this design, 
© LONGER LASTING at high @ INHERENTLY STRONGER 
Tr aa ae withstands stands up under vibration 


| ‘eo ‘ FF. ree ‘oO. 
LCE The varnishing, .baking. Good reduced to 9 in., a 25-percent re 
LL 


depth behind the panel has been 


duction in volume over previously 
available digital tape transports. 
Start-stop time is less than 5 milli- 
seconds; and complete remote con- 
trol of start, stop, reverse, and 
speed change functions is provided. 
Standard models have either 6 or 
* tracks, and dual tape speeds of 
— 60/15 or 30/15 ips. 
@ MORE STABLE—retains di WIDER RANGE — available 
electric value when pulled in 3 NEMA grades, 10 col 


back during soldering ors, coils, 36° lengths or 
alae is) 





Cuts inventory, too! 


Superior to Class A insulation in performance — yet on a 
par with it in price— Varflo Sleeving and Tubing can be 
used economically for all Class A and Class B installations. 
This low-cost adaptability of Varflo enables many of our 
customers to achieve substantial savings in inventory. Avail- 
able in NEMA Grades A-1l and B-1l tubing and Grade C-2 


sleeving. 
Perhaps Varflo can solve your insulating problems. De- 
FREE scribe them in a letter — no cost or obligation for our recom- 


TEST Reais 0 eee So 
SAMPLES | i 


Mail coupen VARFLEX CORPORATION 
for yours 506 W. Court St., Rome, N. Y. 


Please send me free folder containing description and test samples 


THYRATRON 
mercury-vapor type 


of Varflo Sleeving and Tubing. | am particularly interested in 
insulation for 


NATIONAL ELECTRONICS, INC., Gen- 
eva, Ill. A new 2.5-ampere d-c 
thyratron has been added to the 
company’s line of industrial tubes. 
The tube, designated as the NL- 
632B, is a mercury-vapor shield 
grid thyratron. It is designed and 


Name 
Company 
Street 


City 
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For the investigation 
of dielectrics 


The MARCONI Dielectric Test Set Type TF 704B 


The Marconi TF 704B Dielectric Test Set allows precise 
evaluation of the permittivity and phase defect of dielectric Dielectric Test Set 


Type TF 7048 


The equipment 
includes two 
interchangeable 
oscillator units 
and a full range 
of jig loading 


coils 


materials in the frequency range 50 kc to 100 Me. 


The principle of measurement is to introduce the sample 


voltmeter with high-discrimination mirror galvanometer, note 


the changes in circuit conditions. 


Ihe heart of the Test Set is the jig holding the sample under 


' 
under test into a tuned circuit and then, by means of a square-law | 


pa cesan ccna = 


test. There is one jig for solid specimens and another for liquids 
The jigs are masterpieces of the instrument maker's art; their In addition to the investigation of dielectric the high 
high-quality construction is a blend of precision and ruggedness frequency performance of resistors, capacitors, cables, ete 


which ensures accuracy and stability can be determined over a wide range 


Maticont - since (8G/ 


44 NEW STREET ~- NEW YORK 4 


MARCONI 


INSTRUMENTS 


CANADIAN MARCONI COMPANY 
6035, COTE DE LIESSE 


MONTREAL 9, CANADA 


HEAD OFFICE: MARCONI INSTRUMENTS LTD., ST. ALBANS, HERTS., ENGLAND 


Team 
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as small as 
the tube 
it cools... 


~ F 


ACTUAL SIZE 


subminiature 


a 
saa 


Here is the most compact centrifugal blower unit 
made... EAD’s high-velocity subminiature centrifugal 
blower is only 24" long, weighs only 6 ounces, yet it can 
move 13 cfm of air at a velocity of 3,000 feet per minute— 
and the volume holds up at high static pressures. It is 
driven by EAD’s new one-inch diameter motor. The metal 
blower housing can be rotated to any position desired 

for maximum efficiency in cooling radar equipment, 
amplifier units, transmitter equipment, oscillators, and in 
other applications where high temperatures in confined 
areas demand miniaturized blowers with the highest 
possible performance characteristics. EAD’s subminiature 
blower units meet all applicable MIL specification, and 

low temperature rise makes them suitable for high altitude 
and high ambient temperature operation. 


13 @ O” SP 7 @ O” SP 
10 @ 1.0” SP S$ @.2” $P 


MAX, SP. | 25 0.6 
RPM 20,000 11,000 

AMPS 0.1 0.06 

warts | 10.0 6.0 


CAPACITOR 
Mid/Vollts 0.25 /220 


WEIGHT 
(OUNCES) 


MODEL NO. | _——B2GK-C_ 


CFM 


Modifications of 
standard models or 
completely new 
designs can be 
engineered to meet 
your special cooling 
needs. Write for 
complete information. 


EASTERN AUR ADEVICES 10 


SOLVING SPECIAL PROBLEMS If ROUTINE AT EAD 
C@ 


WDUCTION MOTORS CONTRIFUGAL BLOWERS TACHOML TCR GENERATORS FANS 


0.1/220 


6 6 
B2HIY-C 


ALTERNATORS 


387 CENTRAL AVENUE © DOVER, NEW HAMPSHIRE 


Mi : 2s nat apn te momenta, 
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(continued 


NEW PRODUCTS 


specially tested for use in frequen- 
cy-changer type resistance welders. 


>» Technical Data — Ratings are: 
filament volts, 5; filament current, 
4.6 amperes; anode current, 2.5 
amperes d-c; peak anode current, 
30 amperes; peak inverse and peak 
forward volts, 1,500; and maximum 
averaging time, 15 sec. 


POWER TRANSDUCER 
in a variety of sizes 


CEDAR ENGINEERING INC., 5806 W 
36th St., Minneapolis 16, Minn., has 
announced a servomechanism that 
translates lateral force to direction 
and speed regulation with 200 to 1 
mechanical power amplification. 

This power transducer is avail- 
able in a variety of fractional h-p 
sizes with a wide selection of gear 
train assemblies whereby the direc- 
tion and speed of the servo can be 
controlled in proportion to displace- 
ment of the input shaft. It can be 
used in proportional open-loop sys- 
tems, or can be arranged with feed- 
back for a closed-loop system. 


REFERENCE CAVITIES 
for X-band applications 


MICROWAVE ASSOCIATES, INC., 22 
Cummington St., Boston, Mass., 
has developed the MA-318 series of 
temperature compensated reference 
cavities for use in automatic fre- 
quency control applications and as 
fixed frequency stabilizers in radar 
beacons and other microwave sys- 
tems. 


> Improved Form—Because of im 
proved form factor packaging and 
extra rugged construction, the cavi- 
ties are ideally suited for airborne 
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MATURE'S SEVEREST TEST 


PROVES TUTTE 


MCC RUC eC Lm LN 


Tomorrow’s aircraft must be built to 
withstand great extremes of 
temperature, pressure and vibration 
— every component must perform its 
functions accurately and dependably 
at speeds of 2,000 miles per hour 

or more. 

Constantin vacuum-tight, glass-to-metal 
seals were developed to meet the 
great extremes of operating conditions 
that lie ahead. Never-ending research 
and development are carried on by 
Constantin’s resourceful design 
engineering staff to insure maximum 
performance and non-leakage. This 
quality control and development 

make Constantin units ideal for use 
with complex systems or miniaturized 
components. 

This long experience in the design 

and manufacture of thousands of 
types of glass-to-metal seals will solve 
the most difficult vacuum-sealing 
problems. 

Write today to find out how this 
experience and design versatility will 
help you. 


a me 
Bi 4 TOLL a ean 
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RICHMOND 
PETERSBURG 
HOPEWELL 


THE HOME OF AMERICA’S FIRST IRON WORKS 
... 1S a Choice industrial home for your plant 


"IRON BY WHITSUNTIDE NEXT." That 
was the promise John Berkeley sent 
to the Virginia Company in 1622 
from his iron works on Falling Creek. 
Sadly, he and his plant vanished in 
the Indian massacre of 
that year. But his smelter 
was the first in the nation, 
and marked the earliest in 
dustrial development of to 
day's fast-growing Rich 
mond - Petersburg - Hopewell 
triangle. 


Colonial Herp 
Peters bug 
FACTORY PLUS FACTORS in ao? 
this area range from conservative 
Southern manpower to a mild South- 
ern climate. And here you get these 
competitive advantages close to the 


great northern markets, with favor- 
able rates to the Mid-west. 


FIVE MAIN LINE RAILROADS and °6 
truck lines roll in coal, chemicais, 
lumber, resin, peanuts, soybeans at 
short-haul cost. Hampton Roads 
opens world markets and sources of 
supply. And a deepwater 
channel brings ocean 
freighters directly to your 
plant. 


AMPLE ELECTRICITY at low 
cost flows from VEPCO’s 
modern power network 

with 300,000 kilowatts of 
new capacity added since 
1954, and 300,000 more now under 
construction. For complete facts on 
taxes, zoning, water. . . or for confi- 
dential help in finding a specific type 
location . . . write or phone VEPCO, 
serving the TOP OF THE SOUTH, 


Hupewell 


VIRGINIA ELECTRIC and POWER COMPANY 


Clark P. Spellman, Director 


Electric Building, Richmond 9, 


For additional information on all items on this page, use post card on last page 


Area Development 
Virginia ¢ Phone: 3-4261 


NEW PRODUCTS (continued) 


where 
extremes 


radar beacon applications 


weight, space, pressure 
and vibration considerations are of 
The 
require no matching and are avail- 
fixed 


paramount concern. cavities 


able for use at frequencies 
from 9,250 to 9,350 me. 


ROTARY JOINT 
for airborne equipment 


1103 W. Elizabeth 
The RE 51/U 
joint 
with a peak power rating exceeding 
600 kw at atmospheric 
Available in both 
versions, it is 


AIRTRON INC., 
Ave., Linden, N. J. 
is a new microwave rotary 
pressure, 
insealed or pres- 
surized used with 
1.250 by 

Other 


maximum vswr of 


0.625-in. waveguide 
include a 
than 1.10 
over the frequency range of 8,500 
to 9,600 Variation of 
with rotation is negligible through- 
out the total angular travel. Op- 
erating life is in excess of 10 mil- 
lion revolutions. Mechanical design 
features stability of 
trical throughout 
the life of the high-power joint. 
Lasting accuracy of rotation is 
maintained by large diameter pre- 
Pressurization is 


characteristics 


less 


mc. vswr 


assure elec- 


characteristics 


loaded bearings. 
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as an Autonetics 
Engineer... 


you can achieve science-fact 


far stranger than science-fiction 


Today at Auronetics there are elaborate automati¢ 
control systems actually being developed, designed and 
produced in quantity that make the mechanics of the 
wildest space fantasies look ordinary. 
For example, where in the pages of science-fiction is 
there a robot that compares with AUTONETICS’ new 
airborne digital computer? This 3-cubie-foot brain 
can solve mathematical problems in one second that 
would take a math whiz with pencil and paper 9 
hours, or require a clothes closet full of ordinary 
computer equipment. It can continuously integrate 
93 quantities simultaneously ...through 51 removable 
panels of etched, transistorized circuitry. 
This is only one example of Auronetics’ far-reaching 
elec tro-mec hani al tec hnology. I here are hundreds of 
other areas of equally advanced opportunity in missile 
guidance, flight control, fire control and special 
automatic controls. Among your tools are the latest 
data processing equipment, plus modern and complete 
environmental and flight test facilities. AUTONETICS’ 
scientific leadership is setting the pace in this field 
with its unique 10-year backlog of know-how. 


OPPORTUNITIES FOR: 


Computer Specialists 

Electro-Mechanical Designers 
Environmental Test Engineers 

Electronic Component Evaluators 
Instrumentation Engineers 

Fire Control Systems Engineers 

Flight Control Systems Engineers 
Electronics Research Specialists 

Computer Programmers 

Computer Application Engineers 

Automatic Controls Engineers 

Electronic Engineering Writers 

Inertial Instrument Development Engineers 
Preliminary Analysis and Design Engineers 
Also Openings for Draftsmen and Technicians 


Contact: Mr. R. C. Smith, AUronetics Engineering Personnel Office 
Dept. 991-20EL, P. O. Box AN, Bellflower, California 


Autonetics Ay) 

~ 

A ¥ NO N 1 AMER AN AVIA ” " 7 
AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE 
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If You (an Imagine It... 


PHALO Can Mold It! 


We know there are molded 
shapes in plugs, strain reliefs 
harnesses and other molded in 
ulations that we have not even 
dreamed of as yet... but may 


he you have or will soon! 


When you do come up with 


the first shape of its kind, we 


modestly suggest you get in 


touch with Phalo. Judged by 
past and present performance, 
Phalo is your most direct an- 
swer when the question is spe- 
cial molded shapes in insula- 
tion. Phalo can show you a list 
of some of America’s finest 
firms who have proven how 
really specialized Phalo’s ser- 


vices can be! 


Ask For The Complete Phalo Catalog 


PLASTICS CORPORATION 


insulated Wires, Cables — Cord Set Assemblies 


For additional information on all items on this page, use post card on last page 


CORNER COMMERCIAL STREET 
WORCESTER, MASS 


NEW PRODUCTS (continued 


accomplished by an O-ring gasket 
located on the weather side of the 
bearings. This protects the latte: 
from corrosion due to atmospheric 
conditions as well as eliminating 
dirt contamination problems during 
the life of the bearing. 


CIRCUIT DESIGNER 
with reuseable components 


POMONA ELECTRONICS Co., INC., 
1126 W. Fifth Ave., Pomona, Calif. 
A new circuit designer provides 
quick positive facilities for rapidly 
synthesizing and testing innumer 
able circuits without consuming an 
inch of solder or drilling a single 
hole. Every component is reuseable 
again and again. 


> Other Features— All! connection 
are visually traceable with color 
coded leads, plugs and jacks. Where 
temporary special instrumentation 
is required, the unit is especially 
advantageous, since the rapidity of 
circuit set-up and dismantling re 
duces to a minimum the time and 
equipment tied up in the test. 


FLIGHT SIMULATOR 
three-axis type 

COLOR TELEVISION INC., 935 E. San 
Carlos Av., San Carlos, Calif. 
Equivalent flight conditions of mod- 
ern high-performance aircraft in 
pitch, roll and yaw can be repro- 
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CURRENT OPENINGS * 


CStINGHOUSE —*easeacaceccenee’ 


BALTIMORE DIVISIONS CIRCUITRY 
MICROWAVES 


s 
| iv SERVOMECHANISMS 
_ 9 me _— the MAGNETIC AMPLIFIERS 


DIGITAL COMPUTER 
FIRE CONTROL SYSTEMS 


OPTICS 
COMMUNICATIONS 
PACKAGING 
TRANSFORMERS 
ANALOG COMPUTER DESIGN 
VIBRATION 

RADAR DESIGN 

FIELD ENGINEERING 
INFRARED TECHNIQUES 
ANTENNAS 

TECHNICAL WRITING 


At the Baltimore Divisions of Westinghouse, an engineer will find 
not just one, but a combination of ALL the factors that go to make 
up a successful and rewarding engineering career. The company will 
help you to continue your education, by paying all tuition expenses 
while studying for your Master’s or Doctor’s degree. Opportunities 
for advancement are excellent, and you’ll be working on interesting, 
challenging projects with some of the leaders in the electronics 
field. There’s real job stability—because you will be working for a 
CAREER company. And, you'll like living in Baltimore. Both you 
and your family will enjoy the pleasant surroundings and all the 
advantages of a big city . . . with small town charm. 


VISIT US DURING 
YOUR VACATION 


A convenient interview can be arranged 


y oO A gs = LY during your vacation. Naturally, rea- 


sonable expenses between your home 
and Baltimore would be reimbursed by 


big 5 | Westinghouse. We will be happy to 
Send letter outlining your education and experience to: send further details. 


Technical Director, Dept. 339 
Westinghouse Electric Corporation 
Friendship Airport, Baltimore, Maryland 


Westinghouse 


BALTIMORE - DIVISIONS 
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electronic 
counter 


CAT. NO. as 14-20 FM 


ACCURATE «+ DIRECT READING 
INSTANTANEOUS «+ SIMPLE 
RELIABLE 


FREQUENCY MEASUREMENTS 
10 CPS TO 220 MC; 
TIME INTERVAL 1 MS TO 
100 DAYS; PULSE LENGTH, 
REP, RATES, FREQUENCY DRIFT 


Sedat rac tai) engineering 


Bar Urs a rc 


NEW PRODUCTS continued 


duced rapidly by this 3-axis flight 
simulator. Voltage analogs of the 
vectors representing these factors 
re fed as individual command sig- 
nals to the flight table. The instru- 
ment can operate directly from the 
output of a computer such as the 


REAC. 


> Performance—Specifications it 

clude the following: In roll, approx- 
imate maximum acceleration is 40,- 
000 deg per sec’ and approximate 
maximum velocity is 250 deg per 
sec. While maximum displacement 
is + 120 deg, the table can be 
shifted to provide motion of 210 
deg in one direction and 30 deg in 
the other. 

In pitch, approximate maximum 
acceleration is 20,000 per sec’ and 
approximate maximum velocity is 
150 deg per sec. Maximum displace- 
ment is + 90 deg. In yaw, the 
maximum acceleration is 8,000 deg 
per sec’ and the approximate max- 
imum velocity is 125 deg per sec 
Maximum displacement is + 90 
degrees. 


AMPLIFIER 
high power, low distortion 


ALTEC LANSING Corp., 9356 Santa 
Monica Blvd., Beverly Hills, Calif. 
The 260A is a 260-w amplifier of 
low distortion and wide frequency 
range intended for p-a and indus- 
trial control applications where 
long life and minimum maintenance 
are paramount. 


> Specifications — Power is avail 
able continuously at 2 percent or 
less distortion over full frequency 
range of 40 to 15,000 cps. 

Output connections provide for 
low-impedance speaker loads and 
70-v line; also a 65-ohm tap for 
140 v line or 117-125 v to operate 
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STAR 
ELECTRICAL PORCELAIN 


nn 


for unusual applications 


We have facilitic for com 
pounding formulas to meet spe- 
cific need whether it be very 
dense or highly porous material, 
permeable or vitreous, resistant 
to heat, electricity, weathe P. 
chemicals or abrasion. Consult 
STAR engineers on any special 


requiremen Send for catalog 


() WELMET 


beg 12, ed 
1 


te 


Hittin beh Hibehebeted 


METAL FILM RESISTORS 


The Welwyn Welmet provides considerably greater 
tability than is obtainable in deposited carbon types 
A Welmet, in fact, closely approximates the stability of 
a wire-wound resi tor, yet is smaller in size and lower 
in cost 


MAKERS OF ELECTRICAL PORCE 
LAIN SINCE 1899, LAVOLAIN 
VITROLAIN THERMOLAIN NU 
BLAC COMMERCIAL WHITE 
AND HUMIDOLAING 


Resistance Range to 1 Temperature Coefticient 


Tolerance 


Stability . 


the 


porcelain company 


42 Muirhead Avenue, Trenton 9, N. J 


Stability Under Load 


Co 


ple 


Welwyn International 
California Representative: Edwin £ tart a 
Rhodes Ave. North Hollywood.Ca Tanley 


$355 Edgecliff Terrace, Cleveland 11, Ohio 


ee eee ee 


r fact 
muta 


. 


- 


——— 


re for complete 


selection of Basic Requirements 
, \ for your Coil Winding needs it’s. 


write for complete 
technical literature 


TEMP-R-TAPE. COIL WINDING EQUIPMENT CO. Oyster Bay, New York 


CONTROL FORCE MEASURING SYSTEM 


T E. F LO N TA P E that vo Ti 


TEFLON tape with a silicone poly- 
mer adhesive backing. An easy-to- 
apply Class H insulation for slot lin- 
ing, bundling, splicing, wrapping. Ex- | 
cellent adhesion, elongation and di- | 
electric over entire -100°F to 400°F 
temperature range. 6 mil and 13 mil 
thick in rolls and sheets. 


FREE SAMPLE and data sheet. 


Write direct or use 


magazine inquiry card nn piled te hd inc. 
THE CONNECTICUT HARD RUBBER CO. ~< tia - - 
407 East St., New Haven 9, Conn., SPruce 7-3631 | Pe 
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PRECISION TRANSDUCERS 


ey PRESSURE OPERATED POTENTIOMETERS 
Outputs: Linear and nonlinear functions of 
applied pressure 
Resistances: 100 to 50,000 ohms, 
Ranges: 0-5 to 0-5000 psi. 
Types: Absolute and differential. 


Vibration Ambient: 0 to 55 cps, 0 to 500 cps, 
and severe vibration 25g to 2000 cps. 


Construction: Hermetically sealed. 


Write for Pressure Operated Potentiometer Bulletin 


@ ULTRA-SENSITIVE PRESSURE SYSTEM 


Output: 50 volts at full scale. 

Range: + % psi, differential. 

Resolution: | x 10°° psid. 

Zero stobility: Better than 1 x 10° psid, 


Write for Bulletin EPMS 


@ RESISTANCE BRIDGE PRESSURE PICKUPS 


Sensitivity:5 mv/v at full scale. 
Ranges: 0-10 to 0-1500 psi. 

Types: Absolute and differential. 
Construction: Hermetically sealed, 


Write for Bulletin No. 7 


@ rate OF climes 


Outputs: 5 volt signal and/or dial indicator. 
Range: * 25,000 ft./min. 


Time constant: 0.2 sec. at sea level to 2 sec. at 
50,000 ft. 


Write for Vertical Speed Transducer Bulletin 


@ RESISTANCE THERMOMETERS 


Resistance: 5 to 500 ohms at 32°F, 
Materials; Platinum or nickel. 
Range: ~ 350 to +2000°F, 

Types: Liquid, surface, gas. 


Characteristics: Corrosion proof, severe vibra- 
tion ambient, fast speed of response. 


Write for Resistance Thermometers Bulletin 


For Transducers See Trans-Sonics’ 


P.O. BOX 328 * LEXINGTON * MASSACHUSETTS 


For additional information on all items on this page, use post card or 


NEW PRODUCTS continued 


motors at various frequencies. Pro- 
tection is by thermal cutout. Fila- 
ment warmup period, controlled by 
delay relay, permits remote full on- 
off control. 


DIGITAL VTVM 
designed for rack mounting 


HYCON ELECTRONICS, INC., 321 So 
Arroyo Parkway, Pasadena, Calif 
Model 615R digital vtvm is a direct 
reading unit. A 3-digit counter 
eliminates interpolation and paral 
lax errors, makes accurate readings 
easy, and avoids multiple-scale con- 


fusion, 


> Features—Standard features in 
clude an automatic off-scale 
indicator and illuminated decimal 
point and polarity signs. One-milli- 
volt sensitivity is provided on the 
low scale, and accuracy is 1 percent 
on d-c and resistance, 2 percent on 
a-c. 

Special accuracy of 0.1 percent, 
as well as complete facilities for 
automatic print-out, are available 
on special order. Price of the unit 


$397. 


TRANSFORMERS 
new encapsulated type 


ELECTRO ENGINEERING WORKS, I N¢ 
101 Preda St., San Leandro, Calif 
Epseal, a new transformer encap 


sulation roc in combinatior 
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S$ id 
aad duaaat 


the 


The New 


JONES 
FANNING 


STRIP 


Connections 
are made 
through Fan 


on bench 

or anywhere 
apart from 
barrier strip, 
and quickly 
slipped into 
assembly 


Use with Jones Barrier 
Terminal Strips, Nos 
141 to 142, for 1 to 
20 terminals 


Simplifies soldering. Insures corre 

Saves time ideal for harness or 
cable assembly. Brass terminals, cadmium 
plated Bokelite mounting. Send for com 
plete data 


LLL B. sald TEL 


ELECTRONIC ENGINEERS 
don’t get 


lost in 


the crowd! 


rowing every day at Elec« 
Engineering Company. But 
growth is on a sound financia 
and organizational basis that a 
ire youl never getting lost 
matter how large we becon 
If you’re a qualified 
er looking for the 
») gain recognitior 
t achievement in the f 


electron 


@ « SOUTH ALVARADO STREET 
LOS ANGELES 57, CALIFORNIA 
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Miniature and Sub-Miniature 
ES SLIP RING ASSEMBLIES 
f | BRUSH BLOCK ASSEMBLIES 
. COMMUTATORS 


and other 


* Electro-Mechanical Components 


| PRECISION MADE 
_ ss TO YOUR OWN SPECIFICATIONS 


Precision molded products with exacting tolerances in 
precious and non-precious solid metals of all alloys. All 
types of Thermo-Plastic and Thermo-Setting materials. 
Slip Ring Assemblies fabricated or one-piece precision 
molded to your specifications in Nylon, Kel-F, Mineral filled 


Mellamine, Phenolic, and other materials. Rings and leads 
spot welded or brazed together for positive electrical circuit, 


Our Swiss methods and techniques are geared to 
meet exacting requirements. We invite your inquiries. 


COLLECTRON CORPORATION 


MUrray Hill 2-8473 © 216 East 45th Street @ New York 17, N.Y. 


IMPREGNATING POTTING 
SEALING , : HEAT CONDUCTING 
DIPPING : “Ss MOISTURE PROOFING 

INSULATING FUNGUS PROOFING 
BLENDING ENCAPSULATING 


WAXES BrwAk COMPOUNDS 


Standard compounds available from stock 
Samples and specifications on request 
Modifications developed and produced to meet specific requirements 
Information relating to your problem will enable us to make recom 
mendations, Write to 


BIWAX CORPORATION  scoxie ©” * iuinois 


& 


experience pays 


let TWS* prepare 


your industrial literature 


*TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co. 
330 W. 42nd St., N.Y.C. 


send for information 


on last page 





* PACKAGED ASSEMBLY CIRCUIT 


Chae 


REDUCED COSTS 

PAC requires fewer insertions. Sim 
plified equipment. Smaller chassis 
area. Reduced inspections. Fewer 
items purchased. Fewer chassis 
holes. Simplified chassis wiring 


UNIQUE TERMINAL DESIGN 

The Erie PAC terminal provides a 
“U''shaped cross section and tapers 
in both planes to assure easy inser- 
tion, self-adjusting — rigid fit, and 
large contact area. 


FLEXIBILITY 

All Resistance values between 5 
ohms and 50 megohms. Wide range 
of capacitor temperature character 
istics. Parallel and series arrange 
ments readily obtained. Excelient 
circuit flexibility thru use of printed 
wiring type base 


REDUCED CHASSIS AREA 

Chassis area is reduced by use of 
the vertical plane design feature. 15 
components per square inch. 


ERIE - 


41, Tre 3 
GAZEME UATE 


Erie’s new Packaged Assembly Circuit is able to 
reduce assembly and labor costs for electronic 
component users by simplifying automation. By 
employing standard size resistor and capacitor 
pins, a PAC module can be assembled simply, 
automatically, and economically. 

PAC will drastically reduce the number of com- 
ponent insertions in TV, radio, computers, and 
other electronic equipments by combining up to 
90 components into one PAC module. The illus- 
tration above clearly exemplifies how Erie’s Pack- 
aged Assembly Circuit will clean up and simplify 
nearly any printed circuit board. The original 
conventional design, at left, contains 44 individ- 
ual components. The electrically equivalent Erie 
PAC design, at right, contains but 16 individual 
units——-a savings of 64% in the number of 
insertions. 

Experimental PAC Design Kits have been pre- 
pared and are available at a moderate cost. The 
5% PAC Kit includes 195 different resistance and 
capacitance values, strips, wiring boards, clips, 
eyelets, and other material essential for building 
complete PAC circuits. The 10% PAC Kit contains 
105 values along with the other items, and the 
20% PAC Kit has 54 values plus equipment. This 
Design Kit is your key to cost savings. 


Write for Erie Engineering Bulletin No, 450-1 


ERIE ELECTRONICS DIVISION 


ERIE RESISTOR CORPORATION 
ERIE PA 


For additional information on all items on this page, use post card on last page 


NEW PRODUCTS 


(continued 


with unique coil construction, offers 
reduced temperature rise in minia 
ture size transformers, built to op- 
erate in higher ambient tempera 
tures required for aircraft and 
missile applications. 

Temperature rise as low as 50 
per cent of that for comparable 
units has been achieved in units 
employing the Epseal process, en- 
abling the use of ambient tempera- 
tures as high as 125 C without 
penalty on size. 


SHIELDING BEADS 
of nickel-zinc ferrite 


FERROXCUBE CORP. OF AMERICA, 35 
KE. Bridge St., Saugerties, N. Y. 
Supply leads in radio, tv and radar 
sets often form an easy path along 
which an h-f, i-f or pulse signal can 
be carried from the output stage 
back to the input. A simple capaci- 
tive decoupling of the lead will not 
always be satisfactory, due to pos- 
sible parasitic resonances. For the 
same reason, an extra series self- 
inductance will not in all cases give 
the desired effect. 

Parasitic resonances may be pre- 
vented by introducing an ohmic 
damping in this inductance. String- 
ing Ferroxcube shielding beads on 
leads increases the lead inductance 
so that the lead will act as a h-f 
choke and at the same time damp 
any signals above a cutoff fre- 
quency, dependent upon the ma- 
terial because of the high losses in 
the ferrite. 

Complete data are given in engi- 
neering bulletin FC-5112A 


FERRITE ISOLATOR 
is an X-band circulator 


CANOGA CorP., Van Nuys, Calif. 
Model 6332 Ferrite isolator is a 
nonreciprocal waveguide device 
used to isolate medium power kly- 
strons and magnetrons from their 
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NEW PRODUCT 


loads. It is essentially a modified 
polarization circulator employing 
permanent magnets and containing 
two sets of integral external 
dummy terminations. The external 
loads are capable of handling 
higher powers than internal types 
and also make possible the short 
length of 2.25 in. 


> Specifications—The isolator may 
be pressurized to 30 psi absolute 
and will handle 25 kw peak, 25 w 
average power over the 8.5 to 9.6 
kme band. The isolation is 10 db 
minimum, the insertion loss is 0.5 
db maximum and the vswr is 1.35 
maximum over the band. Isolation 
over a 7-percent band is 20 db. 


STUDIO TV CAMERA 
priced at $3,500 


DAGE TELEVISION DIVISION, Thomp 
son Products, Inec., Michigan City, 
Ind. Model 320-A studio tv camera 
features a 4-unit, hinge-mounted 
chassis and plug-in hinge-secured 
amplifier strips, providing easy a 
cessibility to all components with- 
out the need for tools 

Provision is made for 4 lense 
which may be quickly interchanged 
from the operator’s position 

Adaptable to film use, mode} 


320-A is ted for closed-circuit 
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We have the unique combination of facilities for producing electronic 
components, molded plastic parts, metal stampings and embossed 
wiring boards, for Electronic and Mechanical Custom Assemblies 

By subcontracting certain basic assemblies to ERIE, you, the manu- 
facturers, can devote more of your engineering time to the design of 
new equipments and development of end use systems, and save on 
your final unit costs. 

Take a close look at your present and future products! Could you 
subcontract part of them to our Electro-Mechanical Division and 
realize a cost advantage? Or could our experience in unitized assemblies 
offer you some of the plus advantages of easier servicing? 

Erie Resistor will welcome the opportunity of consulting with you 
in analyzing your equipment to take advantage of our facilities. Write 
for a copy of Bulletin 460. 


mabe asset eRe able 
ERIE RESISTOR CORPORATION 
hy 


HAD10-titlfatl aa 4 ERIE, PA 


ERIE, PA. « LONDON, ENGLAND «+ TRENTON, ONTARIO 
i cesneeeniiatinimeneietimmetn 
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WESTERN DIVISION 


PASADENA, CALIFORNIA 


Combining in one organization a sales, service, 
engineering and manufacturing group to better 
serve the Western customers of KEARFOTT 
COMPANY. Expanded production areas ~ addi 
tional equipment and the latest progressive as 
sembly facility for the production of gyroscope, 
control components, navigational systems, radar 
components and test equipment. 


we 


® KEARFOTT 
universal test sets for 
X, Ku and C bands 


Low cost testing 

with one convenient 

unit containing: 
Spectrum Analyzer 
Power Monitor 
Wavemeter 
Signal Generator 

ONE portable unit 

does it a//, on the bench— 

or in the field, 


®KEARFOTT 
new rotation-type 
FERRITE ISOLATOR* 


The new Ferrite Isolator 
is a useful device with 
applications such as 
oscillator isolation with 
the following advantages 
to system performance: 
Reduces long-line loading 
Prevents undesired 
frequency shift 
Insures uniform power 
output 


Im transmitted 
alee spectrum 


*Patented 


/ tt COMPANY, INC. 


LITTLE FALLS, NEW JERSEY 


j WESTERN DIVISION 
ithe iw settee ia? 252 VINEDO AVE,, PASADENA, CALIF, 
r or 7 2 ia ; he i seerent A ~ 
detailed inf i ‘a + Seer ay OF GENERAL PECCIBION Cow COW POHATIO: 
on Kearfott Ferrite soeetes vk eg 


components ond ei “aw “thaw hanon  “sli89 “ais oem 


NEW PRODUCTS continued 


tv applications in addition to broad- 
cast use, 
List price is $3,500. 


TEST CHAMBER 
altitude simulation type 


THE AMERICAN RESEARCH CORP., 
11 Brook St., Bristol, Conn., has 
built an altitude simulation test 
chamber with a temperature range 
of from—100 F to +500 F, without 
modification 

The chamber incorporates a 64-cu 
ft test space It includes com- 
pletely automatic operation, air 
circulation, mercury manometer 
calibrated in thousands of feet, and 
a safety thermostat to protect heat- 
ers against accidental burnout. 

The chamber provides accurate 
simulation of atmospheric condi- 
tions at high altitude under ultra- 
sonic velocities, and the controls 
are designed to duplicate the re- 
sults of rapid changes in accelera- 
tion. 


METAL UNIT MOUNT 
for vibration protection 


ROBINSON AVIATION, INC., Teter 
boro, N. J The K375 all-metal, 
lightweight unit mount has been 
engineered for vibration protection 
of all airborne electronic equipment 
used in jet aircraft and winged 
missiles. With a low natural fre- 
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NEW PRODUCTS continued 


quency of 6 to 9 cps, this versatile 
mount is readily adaptable to many 
.:pplications in which outdated 


iounts of the AN8008 type have . 


seen used in the past. 

Vibration isolation efficiency is 
90 percent at 30 cps and improves 
at higher frequencies. Met-L-Flex 
resilient cushions are constructed 
of stainless steel and are unaffected 
by temperature extremes, solvents, 
oil, sunlight and ozone. A nonlinear 
spring rate and the highest damp- 
ing is inherent in the all-metal con- 
struction of the mount. 


CRO 
priced at $249.50 


THE TRIPLETT ELECTRICAL INSTRU- 
MENT CoO., Bluffton, Ohio, has intro- 
duced a new cro, model 3441-A. It 
bears a U.S.A. dealer net price of 
$249.50. A general description of 
the model 3441-A along with its 
outstanding features and technical 
information will be found in avail- 


able data sheets. 


SYNC GENERATOR 
uses phantastron counters 


KAY LAB, 5725 Kearney Villa Road, 
San Diego 12, Calif. The APG-4 
RETMA syne generator utilizes 
phantastron counter circuitry. The 
unit provides horizontal drive, 
vertical drive, mixed blanking and 
composite sync. Phantastron count- 
ers, which have been used for 
many years In precision timing ap- 
plications and military radar equip- 
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@ Research, development, weapons systems 
E 4 Nuclear and process engineering, design 


t Refinery engineering, design, construction 


— Dredge Mining in South Carolina 


speaking of heavy minerals.... 


ITRO’S across-the-board position in atomic energy and 

related technologies gives it unusual insight into un- 
tapped industrial potentials. From this vantage point, it has 
diversified into rare earths and heavy minerals through 
association with Crane Co. in the operation of Heavy 
Minerals Co. 


Heavy Minerals owns large deposits of source materials 
for thorium, titanium, zirconium, and rare earth ores near 
Aiken, S. C., and Panama City, Fla. A processing plant 
under construction at Chattanooga, Tenn., will produce 
thorium and thorium compounds, misch metal, rare earth 
chemicals, zirconium compounds and related products. 
Pechiney of France, holder of many patents in rare earths and 
heavy minerals, retains a minority interest in the company. 


Heavy Minerals’ deposits contain a number of heavier rare 
earths including europium, gadolinium and yttrium, many 
of which are considered important in nuclear development. 


There are many projected uses for these products in the 
field of nuclear applications for control and shielding, x-ray 
sources, capacitors, vacuum tubes, television color tubes and 
catalytic reactions. New and unique production processes by 
Heavy Minerals Co. make these products available in 
separated forms at high purities and greater quantities. 


For detailed information write HEAVY MINERALS CO., an associated company of 


CORPORATION of AMERICA 
261 Madison Ave., New York 16 
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2 Uranium mining, milling, processing, refining 
© Rare metals, rare earths, heavy minerals 


CP Ceramic colors, pigments, fine chemicals 


For Precision Parts with ""™ er 
HIGH THERMAL 
SHOCE RESISTANCE 


ment, assure reliable and continu- 
ous trouble-free operation. 

All critical pulse widths are delay 
line controlled thus obviating any 
possibility of any incorrect se- 


quence since all are derived from 
the same source, The entire com- 
posite syne signal is formed in one 
circuit. All rise and fall times are 
identical as equalizing, syne and 
serrated vertical syne pulse since 
all are generated by the same new 
bistable multivibrator. The genera- 
tor may be locked to line, locked 
to internal crystal or triggered ex- 
ternally. Phase control is provided 
on the line locked position. The 
unit is available for either rack 


high alumina ceramics 


with all these highly- 
developed properties, too! 
@®eoeee#eeee#ees?s6 PROPERTIES AVAILABLE IN DIAMONITE 


Composition to 97% Al,0, 
Tensile Strength to 28,500 psi 


. Modulus of Rupture to 49,500 ps 
Precision hard soldering and Compression Strength to 500,00 p.s 


; ; i impact Resistance 23 / .25 \2od 
brazing by induction heating Sosite Gronie fs 
imposes brutal punishment on Pore Volume less than 19 

‘ sae Softening Temperature 1850°C 
the material used for positioners. Thermal Conductivity .02-/ca/sec/em4/er 


Hundreds of times a day, day in Average Co-etticient 
Thermal Expansion 


and day out, it is heated by onjen/* 25° /700°C 7.3x10° 


2 
contact with the work at tem- ey 
: Ohms per CM /500°C 1310 
peratures over 1000°F, then air Te Value 
" ; Vol Res | megohm over 1,100°( 
quenched as the next set-up is etait ene 
being made. K @ 25°C 10m 87? 
Dielectric Loss 
: . ‘ 4 2 Cc ye f 
Diamonite’s great thermal shock mone Mons 9. oe 
resistance, high softening tem Weter Abserption” Absolute Zero 
eS jerma oc 
perature and low co-efficient Resistence over 1,000°C 
of thermal expansion meet the * Determined Clectricatly after 48 hours immerse 
exacting requirements of this Withstands repeated heating to. this temperature 
: ‘ . and ai quenching without loss of strength 
gruelling service with a large See ssid 
factor of safety. 


mounting or as a portable unit. 


These unique qualities and the 

other highly-developed physical and dielectric characteristics of 
Diamonite, as shown in the table above, offer many opportunities 
for more efficient design and performance in the field of electronics 


If you require precision parts with any combination of these properties, 
Diamonite’s electronic and ceramic engineering staff and product 


development facilities are at your service in working out the details ADF UNIT 
of your application. 
weighs only 19.1 Ib 
Send your prints and. specifications to 
AIRCRAFT RADIO CorP., Boonton, 
Visit the Diamonite Exhibit 


WESCON SHOW N. J., has announced a miniature 

Booths 1227, 1228, Pan-Pacific Auditorium ‘ . . 

Los Angeles, August 21, 22, 23, 24 automatic direction finder or radio 

compass, weighing 19.1 lb. Type 21 

products division adf unit is a 3-band superhetero- 
U.S. CERAMIC TILE COMPANY dyne receiver, complete w th power 
Ginnie: te. Cena unit, receiver, control unit, indica- 
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NEW PRODUCTS ontinued 
tor, loop, loop housing, and all con- 
nectors. It is designed for use in 
all types of aircraft. 


> What It Does—The type 21 pro 


vides reception of and direction on 


l-f range and broadcast stations in r 
the 190 to 1,750 ke spectrum. A ew 
hermetically sealed loop assembly 
vhich penetrates only 1} in. beyond ; : 

the skin of the aircraft is used. 

The unit has provisions for com- 

pensation of as much as 25 degrees 

of compass error from local field 


distortion Installations may be 


single Ol dual 


The new adf was designed for 
reliability, serviceability, power 
drain and stability under adverse 


environmental conditions and power 


chang 


—a complete line 
: designed for 
3 WATT SIZE ° 
ane n tee i high range— 
: with stainless steel 
ACTUAL SIZE | 3 or beryllium copper 


construction. 
TINY RESISTORS 


the 3-w axial-lead type Bourns — designer and manufacturer of its own Bourdon tubes —now brings this 
proved component to absolute and differential pressure potentiometers, Three instru 


OHMITE Mra. Co., 3677 Howard St. ment models are provided for an extensive range of applications 
Skokie, Ill. The tiny 3-w axial-lead 
vitreous enameled resistor is now 
; ; a Model 704 
available in a wide range of resist- — y Differential Pressure Potentiometer — for corrosive fluid 
ance values, from 1 to 10,000 ohms. ee This unit has a stainless steel Bourdon tube and fittings 
; 1 al to withstand fuming nitric acid and other corrosive fluids 
All mechanical joints are Heli-arc welded. The instrument will 
in. long. Ae measure differential pressure between two high pressure sources 


It is only in. in diameter and Ye 


> Other Features—These resistors Ame e eo Model 705 
a5 . Absolute Pressure Potentiometer 


are simple to mount by their tinned 
This absolute pressure potentiometer measures pressures 


wire leads and occupy small space az , eS in ranges of 0-100 to 0-1000 psia—extending the range 
because of the absence of mounting RS Sa of Bourns Aneroid Capsule instruments 

brackets. Axial-lead resistors, par ve Model 706 
ticularly the small sizes, are especi- ty = Differential Pressure Potentiometer — for non-corro 
ally suited for printed circuits, The Bourdon tube in this high range instrument is made 

F of berryllium copper for use with non-corrosive fluids 

With the low pressure port vented to the atmosphere, 
wiring applications. ; this unit can be used as a gage pressure instrument 


terminal board, and point-to-point 


The small resistors are wire 
wound units with steatite cores and All models have a durable stainless steel case... compact 
‘ . . if ri > ‘ ei¢ 
a special-formula, vitreous-enamel configuration... excellent linearity, resolution and hysteresis 
The rugged linkage system and Bourdon tube assembly 
provide excellent shock, vibration and acceleration characteristics 
terminal lead are both welded to mee All models are now in quantity production 


the end cap, thus assuring perfect eae Write for new literature 


coating. The resistance wire and 


and permanently stable electrical 
connections 


All parts of the resistors are QURNS LABORATORIES 


thermally balanced, so as to expand : 
General Offices: 6135 Magnolia Avenue Riverside, California 


‘ ‘ontract : i nit. This en- 
ind contract as a u Plants: Riverside, California —~ Ames, lowa 


ables the resistor to tand up 
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20,000 IN SALES SAVED 


by a 
CHICAGO STANDARD 


STOCK 
TRANSFORMER 


For Reeve Electronics, Inc., 
of Chicago, Illinois 


* 


¢ ae . ’ 
eu ae 
a poe 


gaa 


Reeve manufactures custom-made, high frequency heating equipment, includ- 
ing a device to eliminate hand retwisting and retinning of cut standard wire. 
It applies a high frequency pulse to the point at which the wire is to be cut, 
forming a solid bundle of the wire strands that resists the strain of cutting 
and stripping 

Normally sold individually, Reeve received orders for fourteen of these units 

all with firm delivery dates within a five week period. All parts could be 
obtained in time, except for one special choke. This stumbling block was re- 
moved, however when they found that Chicago Standard Transformer C-1414 
met the required specifications . . . and was immediately available from stock. 


LET CHICAGO STANDARD 
RESULT: 
Reeve was able to meet their cus- 


STOCK TRANSFORMERS 
eee aoe ae SOLVE YOUR 


they had to wait for the produc- 


tion of a “‘special’’ transformer. TRANSFORMER 
BOTTLENECKS 


TRANSFORMER 
UC eels TT) . 
Standard PS LET oy corporation 


saci: apelin 3501 Addison Street + Chicago 18, Illinois 


Export Sales: Roburn Agencies, Inc 
43) Greenwich St, New York 13, 0.7 


stock transformers 


NEW PRODUCTS continued 


under high operating temperatures 
without loosening of terminals or 
cracking, and subsequent entrance 
of moisture. 


GENERATOR 


delivers random pulses 


UNIVERSAL ATOMICS CorP., 19 E. 
48th St., New York 17, N. Y. Model 
422 completely transistorized, port- 
able random pulse generator is de- 
signed for use in radiation and 
electronic laboratories, and for field 
testing of radiometric equipment. 
The 6-lb unit delivers random 
pulses at a controlled rate from 10 
to 1,000 pps. It operates for over 
100 hr from 4 standard 14-v flash- 
light batteries, at 5 mv to 5 v out- 
put, from a 100-ohm impedance 
source, 

The random pulse generator 
comes in a 9-in. by 7-in. by 6-in. 
case and the price is $199.50 


H-F OSCILLOSCOPE 
magnifies 100 times 
HEWLETT-PACKARD Co., 395 Page 
Mill Road, Palo Alto, Calif., has 
announced model 150A, a new 10- 
me oscilloscope that magnifies 100 
times. The d-c to 500 ke horizontal 
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NEW PRODUCTS continued 


amplifier ere sweep magnifica- 
tions of 1, 5, 10, 50 and 100 times, 
which senate with the special 
horizontal position control offer a 
means of fine adjustment and ex- 
amination of any 10-cm portion of 
the magnified range. Full sweep 
range is 0.02 usec per cm to 15 sec 
per cm. 


© Other Details — Triggering may 
be internal, external, or from the 
line voltage on positive or negative 
level and slope. Sweep circuit may 
also be set for a triggered-single 
sweep. 

The main vertical amplifier has a 
pass band from d-c to 10 me with 
optimum transient response and 
rise time less than 0.035 psec. A 
fixed delay of 0.25 psec permits 
viewing the leading edge of the sig- 
nal triggering the sweep. The 
vertical amplifier is driven by plug- 
in vertical preamplifiers of shallow 
drawer construction for optimum 


accessibility and maintenance. 


Fast, positive insertions 


um automatic assembly 


Centralab 
Moided Disc 
Ceramic Capacitors 


<> Thickness, diameter, and lead spacing 


always exact—for trouble-free feeding 


Leads always on perfect center line — 
never offset 


j ss 
aca : <R> Lead strength greater than the 


C-BAND MAGNETRON at room temperatur Senalis chiemaiie-e8-00n 20 wile ns 


miniature type a Oe leads can’t pull out 


neet automation 


fandarda 


30MAC LABORATORIES, INC., Bev- <R> Clearly labeled to avoid confusion and 
erly, Mass. The BL206 miniature mistakes, in either machine- or hand 
C-band magnetron is ruggedly built , insertion. Stamped with capacity, 

and will withstand shock stresses voltage, 
of 10,000 ¢ longitudinally and 1,000 

g laterally. Tuning is adjustable Write for engineering bulletin EP-4 


by a set screw to produce high pre- for detailed technical information 
cision tuning throughout the fre- n RE A DIVISION OF GLOBE-UNION INC. 


quency range. The tube is manu- 


rating and tolerance 


1) Ease Keefe Avenue ° Milwaukee 1, Wisconsin 
. . 02286 
factured as a complete package unit In Canada: 804 Mt. Pleasant Road, Toronto. Ontario 


no accessory equipment 18 re- ", 
quired. Frequency drift is less oe 4 
than 0.05 me per deg C. Operating ore uy ; Ceres i. . 
time is 7 sec; weight, 6.5 oz; dimen- em enone” Tite oe swirenes sia eRe anedigeee daasteall 
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AUTOMATIC Prozuction ano 
QUALITY CONTROL TESTING 


5g —Supertéster 


with the 


The CTI Supertester is an automatic, pre- 
cision instrument for production testing, 
fault analysis, ond preventive mainte- 
nance. It checks electronic and electrical 
products more completely and in a fraction 
of the time required by present methods. 


Providing complete flexibility and rapid 
interchangeability between products, the 
Supertester can be programmed for any 
combination or sequence of the following 
measurements: 


Impedance 
Resistance 


A-C Voltage 
D-C Voltage 


Leakage 
Continuity 


REDUCE TEST COSTS 


Requiring only an un- 
trained operator, the Supertester 
frees valuable technical person- 
nel for specialized work. One 


Supertester is the equivalent of 
a series of custom built, single 
product testers, or a benchful of 
precision bridges and meters. 


SPEED PRODUCTION 


Complex circuits, gain 
and frequency measurements, 
involved relay operations — all 
are checked at the rate of 180 


tests per minute. Hours of man- 
ual test procedure have been re- 
duced to minutes. Time is not 
wasted checking good units. 


INCREASE PRODUCT QUALITY 


Accurately checking 
every production unit against 
design values and tolerances, the 
Supertester does not overlook 
tests or pass questionable cir- 
cuits, Original specifications are 


tirelessly and rigidly adhered to. 
Instead of checking only the 
essential circuit parameters, the 
Supertester tests equipment com- 
pletely, quickly, and at far less 
cost. 


Proved in Use! 


The Supertester is being used daily by 
oa number of the nation's leading manu- 
facturers. Their testing applications in- 
clude printed circuits, telemetering units, 
guided missile circuitry and pre-flight 
tests, and aircraft electronic equipment. 


Whatever the problem, rigid test speci- 
fications, high production rates, or re- 
ducing test costs, automatic testing is 
the solution, and the CT! Supertester has 
proved itself to be the efficient, money 
saving means to this solution. 


See this equipment at Booth No. 
1065 during Wescon In Los Angeles. 
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NEW PRODUCTS 


sions, 3 in. high and ] 
diameter 


TRANSFORMERS 
in standard MIL cases 


UNITED TRANSFORMER CoO., 150 
Varick St., New York 13, N. Y. 
Seventeen new hermetic sealed fila- 
ment transformers are conserva- 
tively designed to exceed MIL-T-27 
specifications and to provide a maxi- 
mum of reliability through low tem- 
perature rise and high insulation 
safety factors. For maximum versa- 
tility in application, these units are 
provided with 105/115/210/220 v 
primaries as well as 
military and 


bearing both 
industrial ratings. 
Units range from 6.3 v, 0.6 ampere 
output to 5 v at 75 amperes and 
from 1,500 to 21,000 vy test 


SPAGHETTI TUBING 
made from Teflon 


PENNSYLVANIA FLUOROCARBON CO., 
INC., 1115 N. 38th St., Philadelphia 
4, Pa. A wide range of sizes of 
spaghetti tubing made from Teflon 
is now being offered. It has good 
dielectric strength (500 to 1,000 v 
per mil) ; lowest dielectric constant 
(2.0) and = dissipation factor 
(0.0002) of any solid dielectric; 
and no change of electrical proper- 
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with temperature 100 ¢ 
250 C) or frequency (60 cps 
LOO me 
by moisture 

The spaghetti made from Teflon 


The tubing is not affected 


is used for instrument tubing, 
sheathing for several wires, and 
with bare wire as a replacement for 
hook-up wire insulated with Teflon. 
Assembly of aircraft and communi 
cation electronic equipment is 
speeded up when Teflon is used be 
cause it simplifi the soldering 


technique since leflon is not 
harmed by the hot varrel of the 


oldering iron 


MICROWAVE LINK 
for color television 


LAMBDA PACIFI( I) NGINEERING, 
INC., 14725 Arminta St., Van Nuys, 
Calif., has available a new color tv 
microwave link, convertible from 
a companion to 

Lambda link 

frequency range from 5.9 

kme, and available with 
channel. Further informa 


illable I he manufac 


POWER SUPPLY 
for high-power klystrons 


LEVINTHAL ELECTRONIC PRODUCT 
INC., 2760 Fair Oal Ave., Red 
wood City, Calif Developed as 

bombarder power supply for high 
power klystrons, is unit provide 
eres at 4,000 


up to 6 amy 


0.l-percent ripple I i~( ppl 
j isolated 50 kv abov ground 
Voltage i cont 


Variabie 


Small size—light weight 


Type 826 


yey 


Type 820 


aye a4 
Type 829 


cRU> The most 
complete line 


of Ceramic 


Trimmer Capacitors 


Eight standard types. 
Special designs engineered 
to specifications. 


All units rated Rotors and stators ground optically flat, to 


insure dependability and accurate retrace 


Lightweight rotors always in balance 


Capacity range from and under heavy spring pressure. Provide 
excellent stability under vibration without 


special locking device 


» to 125 mms 


All units easily adjusted. Full capacity 
range is obtained with 180° rotation. Equal 
tability is maintained at any position from 
minimum to maximum 


Power factor leas than 


% at one megacycle 


hor further information 


ite for Technical Bulletiy LOTR 


‘ 


ni RF ab A DIVISION OF GLOBE-UNIONINC. 


114G Ease Keefe Avenue . Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 


se iy ¥ a 

\ p 

“iS ¢ a4 
VARIAGLE ENGINGRRED “ 


PACKAGED 
FESISTOMS CrRaMmiCcEé 


FL ECTROMIC CracurTs 


Ceramic 
SAPACITORG 
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precisiow component 
ay OFF WW 
DOrfrUMONICE « 


THE A. W. HAYDON CO. SPECIAL TIME DELAY RELAY 
never gives in to severe vibration, shock or sustained acceleration. 
Positive detent arrangement maintains time setting under all 
conditions. Large adjusting knob facilitates changing of time 
setting. Stepless clutch drive minimizes clutch error. 


SPECIFICATIONS 


i* Voltage Range: 24-29 Volts DC at 68°F. 


2. Accuracy over Calibrated Range of adjustment: % 
(a) +0.1 second or +1%, of setting, under condition 1. 


(b) +0.15 second or +2%, of setting, over wide 
temperature range. 


Meet Military Specs. for temperature, altitude, sand and dust, 
fungus, salt spray, radio filtering. 


Vibration: 5-55CPS with total excursion 0.060", 


ent ratings at 29 Volts and room temperature: 


1, Motor— 2. Clutch— 3. Contacts— 
25 Milliamps 200 Milliamps 1.0 Amp inductive 


Time delay period can be adjusted in 2/10 second increments 
ever range of 0.2—30 seconds. 


prefered where performance is paromaumt,. . 


| mn STRaRT, ATERORRY 29. Cope CUT 


NEW PRODUCTS continued 


over the 0 to 4-kv range 

Included in the supply is provi- 
sion for filament power to 6 fila- 
ments each insulated at 50 kv from 
ground and each variable up to 6 
v a-c at 70 amperes. 

Also included are facilities both 
to meter and control remotely a 
50-kv d-c power supply for provid- 
ing beam voltage to the tube. The 
unit is completely interlocked and 
designed for interlocking with 
auxiliary external units. Powe 
input is 230 v, 3-phase, 60 cps at 
about 5 kw per phase, 


TRIMMING POT 
with solder-lug terminals 


30URNS LABORATORIES, 6135 Mag- 
nolia Ave., Riverside, Calif., has 
announced the model 130 subminia- 
ture Trimpot with _ solder-lug 
terminals and a high usable po- 
tentiometer range of at least 98 
percent. Designed for use where 
wire-to-wire splicing is not con- 
venient or practical, it permits 
wiring direct to the instrument, 
using simple soldering or dip- 
soldering techniques. The unit is 
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NEW PRODUCTS continued 


screwdriver adjusted over 25 turns 


It is available in 11 standard re- 


sistances from 10 to 20,000 ohms 
in resolutions ranging from 2.0 to 
0.02 percent. 


VEU e ea 
measuring equipment 


a 


toble for making 
interference surements to one or more of 


the foliow } ect fons 


AIR FORCE —MIL-1-6181B 


150 ke to 1000 me 


TRANSFORMERS | BuAer—MiL-1-6181B 


used with power supplies 150 ke to 1000 me ya hee te 25088 
BuShips — MIL-1-16910A (Ships) 


STERLING TRANSFORMER CorRP., 297 ; 

7 - : 7 14 ke to 1000 me 

North 7th St., Brooklyn, N. Y., has 

anes i ee 5 SIGNAL CORPS—MIL-I-11683A 

available a line of transformers for ; 
150 keto 1000 me 

use with electronically regulated 

power supplies. These transformers SIGNAL CORPS — MIL-S-10379A 
‘ 1 

are especially designed to allow for 150 ke to 1000 me 

the drop across the series regulator ' The equipments shown cover the frequency . 


tube They and their associate | range of 14 kilocycles to 1000 megocycles NM.208 (AN (PRM-1A) 





. } . aa - ' 5 s 25 mcs 
filte: cnoKes are available her - Measurements may be made with peok, quasi 150 kes to 25 m 


metically sealed for military appli- ‘ peak and average (field intensity) detector 
cation as well as in commercial : functions 


end-bell versions 
F.C.C. PART 15— Now in effect, the revised 


F.C.C. Part 15 places stringent requirements NM-30A (AN /URM.-47) 


upon radiation from incidental and restricted ’ 20 mes to 400 mes 


c 


radia Jevices toddaort equipment is suit 
, > pasuring the radiation from any 
le » capable of generating interference or 

signal witt the frequency range of 14 ke 
to 1000 me 


Write Stoddart Aircraft Radio Co., NM-5OA (AN /URM-17) 
Inc., for your free copy of the neu 375 mes to 1000 mcs 


revi ed BG... Part 15. 





eee ee eee ee ee ee ee EO Oe OC OOO OOO CO OO ee OO we ww ee eee eK 


The Stoddart NM-40A an entirely new radio 

interference-field intensity measuring equipment 

it is the commercial equivalent of the Navy type 

BATTERY CLIPS ie AN/URM.-41 and is tunable over the audio and 

i i radio frequency range of 30 CPS to 15 ke. it per 

. . . ’ forms vital functions never before available in a 

for transistor circuits tunable equipment covering this frequency range 

| Electric and magnetic fields may be measured 

independently over this range using newly 

developed pick-up devices. Measurements can be 

made with a 3 db bandwidth variable from 10 CPS 

to 60 CPS and with a 15 ke wide broadband 
two new silver-plated battery clips ) characteristic 


CAMBRIDGE THERMIONK CORP., 
Cambridge, Mass., has announced 


for use with transistorized cir- 
cuitry They have been designed 
to lock simply yet stand up and 





remain secure even under extremely 


rough handling. They feature a P ; 
ade aad aan aie STODDART A aay aT 


The silver plating resists corrosion 





TCO RCC Le eR er 


even under battery leakage 
The clips mount simply with only 
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Stupakott 
Kovar HARD-GLASS Seals 


PERFECTLY FUSED BOND 
eliminates “leakers”’ 


The single terminal hermetic seals shown here are among the most 
widely-used of literally hundreds of designs of Stupakoff Kovar 


Hard-Glass designs. 

At the right is a typical cross-section 
showing how hard glass and Kovar 
alloy are intimately fused in an oxide 
bond that forms a true hermetic seal. 
Because the thermal exparsion of 
Kovar exactly matches that of hard 
borosilicate glass, Stupakoff Seals are 
free from strain over the entire work- 
ing temperature range. 

Principal sizes available are: 


Dimension A 

Over-all length....... .220 in. to 37% in. 
Dimension B 

Flange to lead end 
Dimension C 

Cup diameter: ........ .119 in. to .625 in. 
Dimension D 

Terminal diameter.... .015 in. to % in. 


Special sizes can be made if desired. 


110 in, to 2% in. 


Terminals may be solid or tubular, 
with plain ends, or with flattened and 
punched or hook ends, as shown in 
the photograph. 

WRITE for catalog 453A, which 
gives complete data and dimensions 
of all standard Stupakoff Kovar Hard- 
Glass Hermetic Seals. 


Stupakott 


DIVISION OF 


The CARBORUNDUM Company 


Representative terminal de- 
signs are illustrated above. 


Write Dept. | 


LATROBE, 
PENNSYLVANIA 


on this page, use post card « 


NEW PRODUCTS continued 


two rivets or eyelets, and are pri- 
marily intended for use on one or 
two cell mercury batteries. Their 
ready application to transistor cir- 
cuits, printed or otherwise, pro- 
vides the answer to many battery- 
securing problems. 


DECADE INDUCTOR 
high in performance 


Coast CoIL Co., 5333 W. Washing- 
ton Blvd., Los Angeles 16, Calif. 
Relatively small in size, reasonable 
in price, but high in performance, 
the model 100 decade inductor will 
serve as a convenient circuit ele- 
ment wherever a variable inductor 
is needed, 

Covering the inductance range 
of 10 mh to 9.99 henries in steps 
of 10 mh, it measures only 2 by 
3} by 61 in. (excluding knobs and 
terminals). The high Q inductors 
used in the decade inductor are 
adjusted to a tolerance of + 2 per- 
cent, 

Complete specifications, which in- 
clude a-c and d-c ratings as well as 
typical Q curves are available on 


request, 


hohe 


MINIATURE RESISTOR 
ceramic shell type 
REON Resistor Corp., 117 Stanley 


Ave., Yonkers, N. Y., has in produc- 


n last page 


July, 1956 — ELECTRONICS 





NEW PRODUCTS continued 


tion a silicone-sealed ceramic shell 
type resistor. The miniature pre- 
cision power unit, compact and self- 
supporting, is resistant to humidity 
and salt spray military tests. 


> Advantages—lIdeal for terminal 
board or printed circuit mounting, 
the ceramic shell offers uniform 
outer dimensions and is unaffected 
by abrasion and rough handling. It 
can be close mounted while the 
outer shell is completely insulated 
and has high dielectric strength. 
The component is also sealed in non- 
hygroscopic military grade steatite 
shells, 


> Specifications Also featured 
are: low temperature coefficient of 
+ 0.00002 C, wide ohmic range of 
0.1 to 55,000 ohms, tolerance of 
5 percent to 0.05 percent, and it 
exceeds MIL-R-26B characteristic 
G specifications, 

Unusual stability is achieved by 
special design and for maximum en- 
vironmental protection Reon em- 
ploys a silicone seal of special flexi- 
ble formulation. 


UNIVERSAL POT 
speeds readings 


LEEDS & NORTHRUP Co., 4934 Sten- 
ton Ave., Philadelphia 44, Pa. Type 
K-3 universal potentiometer has a 
reading window that centralizes 3 
or 4 dial readings into one single 
row of digits plus a scale value. 
Used for measurement of d-c volt- 
age, the instrument has applica- 
tions in precise temperature meas- 
urement, calibration of meters, 
calorimetry and precise voltage 


measurements, 


> Other Features—The instrument 
circuit is guarded against stati 
leakage and effects of high humid 
ity. Thermals usually generated 
during measurement are eliminated 
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is THERMAL SHOCK giving you trouble? 


Stupakoff offers a number of ceramic bodies providing 
exceptional resistance to thermal shock, the most out- 
standing being STUPALITH, which has withstood over a 
hundred cycles from 2000° F to liquid air without harm. 


are HIGH TEMPERATURES your problem? 


Components formed of selected Stupakoff Ceramic Mate- 
rials will withstand extremely high and prolonged tempera- 
tures, without deterioration, even in the presence of many 
corrosive gases and materials. 


would PRECISION-MADE CERAMICS 
help speed your production? 


Stupakoff specializes in the mass-production of precision- 
made ceramic parts and components. Tolerances of 
+ 0.001 in. are not unusual. Their use in assemblies of 
electrical and electronic equipment sharply reduces 
assembly costs, and assures correct functioning of the 
equipment in service. This precision is particularly valu- 
able in miniaturized assemblies. 


Write for the new Stupakoff Ceramic Data Chart 


S(upakort : unc« 


DIVISION OF PENNSYLVANIA 


The CARBORUNDUM Company 


Write Dept. E 


eeeceeeee 
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ALTERNATE CONNECTOR 
TYPE WN TO ACCEPT 
UG-21 B/U ATTACHED 
RG-9A/U CABLE 


s 
3s= 
' 


\ 
“6-32 TAP 
RG -9A/U V4 DEEP 
" . oon - 5 MTG. HOLES 


OUTLINE DRAWING MODEL 575N DOUBLE COUPLER 


WHEN YOU BUILD MicroMatch 
Directional Couplers into your trans- 
mitters, you add an invaluable feature 
at extremely low cost — positive con- 
firmation of transmitter performance. 
Your customers stay sold by the cou- 
pler’s continuous RF Power indication. 
Its VSWR monitor, in addition, stands watch over your 
customer's transmission line and antenna. 

Now incorporated in most modern Government and 
commercial transmitters, MicroMatch Directional Couplers 
produce an output essentially independent of frequency 
over the range of 20 to 2000 megacycles. Couplers are 
adjusted to produce full scale meter deflection at power 
levels of 1.2 watts to 120 KW. Accuracy of power measure- 
ments is plus or minus 5% of full scale. For complete details 
on the MicroMatch line of monitoring equipment, write 
for our 50-page catalog. 


WHEN MICROMATCH IS BUILT IN- 
YOU KNOW WHAT'S GOING OUT 


NEW PRODUCTS continued 


by the use of a new measuring cir- 
cuit. An auxiliary potentiometer 
circuit and connections provide 
selection of reference potentials to 
permit use as double potentiometer. 


RESOLVER 
for missile guidance 


DIEHL MFc. Co., Finderne Plant, 
Somerville, N. J. A new, size 11, 
high accuracy induction resolver 
with a total functional error of 
0.05 percent has been announced, 
Designed to meet the environmental 
requirements of the Armed Forces, 
the new resolver is completely ma- 
chine wound, When both the rotor 
and the stator are machine wound 
the uniformity of the product yields 
high performance quality. Further, 
the resolver has a high input im- 
pedance, permitting an excitation 
voltage of 110 v a-c at 400 cps, 

The new resolver can function 
at a 70,000-ft altitude without pres- 
surization. To enable design en- 
gineers to easily adapt it to their 
applications, the component is pro- 
vided with a pin-type base and 
mating connector. 


TIME DELAY RELAY 

offers high capacitance 

E. V. NAYBOR LABORATORIES, 30 
Manorhaven Blvd., Port Washing- 
ton, N. Y. Type TD310 offers a 
high capacitance time delay relay. 
Maintaining all the high resistance 
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NEW PRODUCTS continued 


advantayes of the company’s air 
dashpot time delay relays, the unit 
affords spdt, contact rating of 10 
amperes at 125/250 v a-c or 30 v 
d-c inductive. Contact ratings are 

lance with MIL-S-6743 and 
MIL-S-6744 Life, under certain 


conditions, can be offered to exceed 


in accor¢ 


10 million operations 


> Other Specifications Physical 
dimensions are 14 by 2 by 24 in. 
high for open chassis mounting. 

Weight is less than 4+ oz 
This unit is also available her- 
metically sealed in dry nitrogen to 
withstand altitudes to 70,000 ft. 
Standard temperature range 55 
} 5 C, but units are available 
» of 65 C to +125 C. 


A-C VTVM 
a low-frequency instrument 


SHASTA DIVISION, Beckman Instru- 
ments, Inc., P. O. Box 296, Station 
A, Richmond, Calif. Model 204 a-« 
vtvm is designed specifically for ac- 
curate measurements of a-c volt 
ages from 0.03 to 300 v full scale 


in the l-f range of 2 cps to 300 ke. 


> Features It has a regulated 
power supply, a large easy-to-read 
6 in. meter which provides an effec- 
tive scale length of &8{ in., an il- 
luminate: range selector switch 
which displays only the range that 
the operator is using, and a inique 
mechanical construction 

> Specifications—Accuracy is 

db from 2 to 3 cps; 2 percent, 
3 cps 150 ke; 3 percent, 4 cps 
250 ke: 5 percent, 2 cps—-300 ke 
Input impedance is 10 megohms, 


> 


3 v to 300 v; 2.6 megohms, 0.03 v 
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ROTRON | 


SCHOONM 


200 VOLT 
400 CPS 
36 WATT 


oz. net weight 
2” DIAMETER « 112” LONG 


PAT EB w'd PENDING 


- 


30 ‘21,000 rem | i 19 
i 15 VOLT 
400 CPS 


36 WATT 


SP.-INCH W.C 


> 


25 sO 


VOLUME-CFM 


WRITE FOR ROTRON CATALOG SHEET #50201-1 


8 2 
-CO., inc. 


°* NEW YORK 





New! And Outstanding! 


Advance 


LABORATORY-PRECISION 


Electronic Instruments 


DVANCE supplies a variety of electronic equipment to the British 
Government and Armed Forces of the British Empire. All Advance 
instruments are precision-engineered and functionally designed to provide 
many years of accurate, trouble-free service, even under difficult conditions 


PROFESSIONAL INSTRUMENTS AT MODERATE COST 
ADVANCE RF Q-Meter 


® Priced right, the Laboratory O-Meter, Model 
r-1/E, ineorporates an overload-proof VT'VM 
indicator, Model T-1/E measures O, Induct 
ance, Capacitance, and Power Factor at fre 
quencies between 100 Ke and 100 Me, in six 
ranges, The frequency oscillator has an accu 
racy of + 19%, OUTSTANDING SPECIFICATH 

Tuning capacitor, calibrated in three scales 
indicates Capacitance, 40 to 550 mmid 2% 5 
Zi (ohms, Me) 4,000 to 300 2%; Lf 
(ull, Me) 600 to 50, + 2%. QO is measured 
in two ranges, 10 to 100, and 40 to 400 
with an accuracy of + § Only $249.50 


ADVANCE VHF Generator 


® Highly versatile, the Anvance VHF Signal 
(jenerator, Model D-1/DNA, covers 10 to 300 
Me in six ranges with an accuracy of I’ 

and offers both square and sine wave modula 
tion, with direct calibration, Output voltage 
obtained through 75-ohm transmission line, is 
continuously variable from | uv to 100 my 
and is calibrated in both uv and db. Accu 
racy: 10 to 150 Me 3+ db, + Ll uv; 150 to 
10 Me + 4 db, + 2 uv. Output is modu 
lated W { >) by a 1,000 eycles sine 
wave | 100 cycles) or by a 1,000-cycle 


square wave { 100 eyeles.) Only $395.00 


ADVANCE Audio Generator 


® Model J-2/NA meets the need for a highly 
accurate Audio Generator with low distortion 
Covers the range from 15 to 50,000 cycles in 
three bands, with an accuracy of + 2°% l 
cycle The output is continuously variable 
into 600 ohms: 0.1 mw to 1.0 watt (0.25 to 
25 volts) 2 db. Maximum into 5 ohms 
better than | watt. Total harmonic distortion 
and hum content above 100 cycles is less 
than 2°) at rated output, or less than | 


at 0.1 watt Only $149.50 


ADVANCE Precision Attenuators cover the frequency spectrum from audio to 
UHI Model A-38 provides four 20 db steps of attenuation and is useful up 
to JOO Me Model A-55 is designed for extreme accuracy in its RF to VHI 
range. Model A-57 is an absolutely linear device for operation in UHF range 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 


Sole Agents for the United States 


FISHER RADIO SALES CO., INC. - 21-39 44th Dr., L.I.C. 1, N. Y. 


NEW PRODUCTS continued 


to 1 v. Output impedance is less 
than 25,000 ohms. Price is $175. 


RATIO TRANSFORMER 
features high accuracy 


GERTSCH PropUCTS, INC., 11846 
Mississippi Ave., Los Angeles 24, 
Calif., has introduced a new series 
of standard ratio transformers 
known as the Radiotran model 10, 
with a terminal linearity of 0.001 
percent. Model 10 has improved 
accuracy over previous Gertsch 
standard ratio transformers, plus 
reduced size (a 34-in. by 19-in. rack 
panel). 

Ease of read-out and both front 
and rear input and output terminals 
are featured. Model 10 operates 
over the frequency range of 50 to 
3,000 eps. 


GEAR HEAD 
used with size 8 motors 


BOWMAR INSTRUMENT CorP., 2617 
Pennsylvania St., Ft. Wayne, Ind., 
has announced an ultraminiature 
precision motor gear head weighing 
14 oz. The 750-GH gear head, de- 
signed for adaptation to size 8 
motors, measures 0.750 in, in diam- 
eter, and, in its solid-type model, 
is 1 in. long 

Four through-bolts make it 
adaptable to specially tapped size 8 
motors without the use of adapter 
plates or other accessories, thus 
eliminating extra weight and re- 
moving another variable from the 
electromechanical assembly using it. 
Assembly operations may also be 
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NEW PRODUCTS continued) 


simplified when the direct mounting 
method can be employed. 
> Uses 


Principal applications in 


clude missile control systems, where 
weight, performance and size are 
critical; servomechanisms; aircraft 
control equipment; indicating de- a 


vices; computers and other pre- 
cision electromechanical instrument 


: 


PRECISION RESISTOR ™ ) 
completely encapsulated You 2 '§ CROWLEY 
ae | Mates ct! 


Designed to meet the requirements 
of MIL-R-93 characteristic A, this 
subminiature precision resistor is 


applications 


Croloy Magnetic Ceramic from the simplest to 
the most elaborate radio cores and tuning slugs and TV deflection 
yokes and flyback transformer cores, you can bank on Crowley, the 
pioneer and specialist. For Croloy is available in the widest variety 
of designs, sizes and metallurgical bodies to meet your standard or 
> Design—A new method of me special electromagnetic specs. Magnetic materials from TV antenna 
chanically attaching the axial leads cores to Magnetic. Cabinet Door latches. 


to the winding form eliminates the 


completely encapsulated. It meas 
ures 0.150 in. in diameter, @ in, in 
length. 


possibility of leads being pulled out 


during use. This new design also CROMAG MAGNETS 


allows for a much greater winding 
A ceramic-magnetic material for permanent- 


magnets available in wide variety of shapes, 
Values up to 500,000 ohms are produced by the outstanding powder-iron- 

available with tolerance as close as ceramic “know-how.” Available in extruded 

0.01 percent. Resistor style NS lengths as rods, tubes, square, rectangular or 

GAV will dissipate 0.1 w at 125 C any desired symmetrical shape. Also pressed 
7 Unlimited applications 

with no derating 


area, 


CROWLEY POLYIRON 


For VHF and UHF Easily molded to any 
shape. At microwave frequencies, it provides 
a permeable dielectric of exceptionally high 
attenuation. Readily machined with reasonable 
care and proper equipment 


Cousalt aol Crowley pioneering is now backed by Aerovox re- 


search, development and expanded production facil- 
ities. And all at your disposal. Send us your powder-iron problems and requirements. 


CONTROL THYRATRON AEROVOX coRPORATION 
with 3 different bases 

GENERAL ELectTRIC Co., Schene CROWLEY wane oe 9p 

tady 5, N. Y., has available 3 new DIVISION 7 N. 4. 


types of its 6.4-ampere negative 6, tn Canada: AEROVOX CANADA, LTD., Hamilton, Ont. 
control characteristic thyratron Expert Ad Aerlome., 09 Broad %, Wow Vork, N.Y + Cable Aurieme, WY 
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Free booklet te//s how to... 


Add our brains and 
machines to those 
you have now... 


Y Here's additional 
: plant capacity 
_, avaliable now 


MECHANICAL orvision oF 


ry asoembiies 


type gee 
oe ¢ tintening 


iInetrume 
fine-piteh grinding an 


ne 
nice! assembles OF eamnpone ion metal cutting, 


“ al recs 
2 electro -mechs itary optical ascernptes ” 


» induetrial or ™ 


You can avoid the pitfalls and problems of plant expansion, 
yet increase production and cut costs, by putting our experience, 
equipment and varied skills to work for you. We’re equipped to handle 
the most complex jobs from drawing board stage to final environmental 
testing. New free booklet describes our facilities, shows our products, 
names our customers. Write for yours today. 


MECHANICAL DIVISION 


or General Mills 


Dept. EL7, 1620 Central Avenue, Minneapolis 13, Minn. 


NEW PRODUCTS continued 


GL-6807, GL-6808 and GL-6809. All 
incorporate element and envelope 
construction designed to provide 
maximum cooling to eliminate ma- 
jor causes of inoperation resulting 
in loss of factory time and possible 
damage to equipment. 


>» Base Connections—The GL-6807 
has a pin-type base and can be used 
interchangeably with the GL-5545. 
The GL-6808 has flexible flying 
leads and the GL-6809 is made with 
spade lug terminals extending from 
the base. 

Because they carry high commu- 
tation factor ratings they are par- 
ticularly suited to motor control 
and other inductive load circuits 
without cushioning. Their ability 
to operate over a wide ambient 
temperature range (—55 to +-70C) 
and a quick-heating cathode (1 
minute) are useful features in in- 
dustrial applications. 

Maximum average cathode cur- 
rent is 6.4 amperes and fault cur- 
rent, 1,120 amperes. Maximum 
negative control grid voltage before 
conduction is 250 v; and during 
conduction, 10 v. Maximum posi- 
tive control grid current is 0.20 
ampere with the anode positive and 
0.10 ampere with the anode nega- 
tive, 


es 


eed 


AMELCO Lt 


PRODUCTION TOOL 


for connector soldering 


AMELCO, INC., 2040 Colorado Ave., 
Santa Monica, Calif., announces the 
Connex, a production tool for faster 
and more efficient soldering In 
use, the connector is snapped 
quickly and firmly to the Connex, 
permitting the operator to solder 
fast from any angle. There is no 
danger of slips and far less chance 
for burns. Connex reduces costs 
by increasing production perform- 
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NEW PRODUCTS 
ance on all production lines where 


soldering is involved. Price is 
$7.00 ($7.50 east of the Rockies). 


Youll find it in this 


Saavowics, ime. 


meget 10% 


PRECISION POT 


a multiturn unit 


SERVONICS, INC., 834 N. Henry St., 
Alexandria, Va. The Dipot is a 
high precision multiturn poten- 
tiometer which subdivides voltages 
obtained from matched resistors 
with a vernier porentiometer. It is 
effectively an “automized” Kelvin- 
Varley circuit. The Dipot may be 
continuously rotated without ad- 
verse effects. Through the use of 
pie wound resistors, instead of a 
helical coil, phase shift is greatly 
reduced A brochure is available 
telling how it works, giving specifi- 
cations and applications 


This brand-new book is your 
1956 guide to the latest advancements to come from 
the expert electronic engineering and production staffs 
of Thompson, offering you the most modern 
facilities to help solve your every 
electronic problem. 


wept | yt Vetta . Di * 
Thompson Products 


2196 CLARKWOOD ROAD 
FILL THIS CLEVELAND 3, OHIO 


TRANSFORMERS OUT AND 


for printed circuit cards MAIL IT 


TECHNITROL ENGINEERING CORP., int 
2751 North Fourth St., Philadel- | ELECTRONICS DIVISION, DEPT 


phia 33, Pa. Designed especially THOMPSON PRODUCTS 
: j , 2196 Clarkwood Rood 
for printed circuit cards, the type P , Cleveland 3, Ohio 


transformers offer a flat profile with 
sturdy, accurately spa ed solder Please send me a FREE copy of Electronics Ade 
pins 

Both units are 11/32 in. high by 
15/16 in. in diameter and are com- 


Nome — 


Company ~ — 


pletely encapsulated. Type PE units Address —____ = ee 


feature a pin arrangement similar ee 
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UN 


i da ri 
increase 


ficiency 


of your 
iron core 
BRO AL 
production 
by 20% 


EMBOSSED 
COIL FORMS 


Special embossed construction eliminates torque control prob- 
lems and stripping . . . prevents breakage or freezing of cores 


due to cross threading or improper starts. 


Custom fabrication to your exact specification assures correct 


dimensions to within the most critical tolerances, plus uni- 


formity throughout. 


Threads are positioned in accordance with your requirement 


—full thread, each end, one end, center only. 


We will furnish—without charge—a pilot production run of 


custom-made embossed forms to fit your particular applica- 


tion. We will also send a winding mandrel made to the speci- 


fications you supply. 


Contact us now for full details about this special offer. 
Request technical bulletin, Use of Threaded Tubes, Threaded 


ea Nee 


CORPORATION 


Iron Cores VS. Torque Control. 


ee ee 


Sales Representatives in: 


New England: Framingham, Massachusetts, Trinity 3-7091 


Metropolitan New York, New Jersey: 
Jersey City, New Jersey, Journal Square 4-3574 


Upstate New York: Syracuse, New York, Syracuse 4-2141 
Northern Ohio, Western Penn.: Cleveland, Ohio, Atlantic 1-1060 
Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 


California: Pasadena, California, Sycamore 8-3919 
Canada: Montreal, Quebec, Canada, Walnut 0337 


PRECISION 


20356 W. CHARLESTON ST. 
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PAPER TUBE COMPANY 


CHICAGO 47, ILLINOIS 


NEW PRODUCTS (continued 


to the standard 7 pin miniature, but 
with the pins on an 11/16 in. diam- 
eter. Type PA features an arrange- 
ment of pairs of pins, so located 
that the pins fall at the intersec- 
tions of a 1/10 in. center grid. 
Featuring ferrite cores, this 
transformers can be 
wound to cover pulse widths rang- 


ing from 0.1 psec to over 2.5 psec 


series of 


and incorporating a wide variety 
of turn ratios. 


INTERVERTER 

power conversion device 

THE INTERELECTRONICS CORP., 2432 
Grand Concourse, New York 58, 
ae Raw 


verter, a voltage regulated d-c to 


has announced the Inter- 


d-c semiconductor power trans 


former, The { w and 50 w series 
are illustrated. A miniature, stand- 
ard and high-power series are avail- 
able, ranging from { w to 1 kw. 
A specially designed, high efficiency 
toroidal core structure is used, pow 
ered by the gating generator, and 
almost any voltage or voltages can 
be secured. Conversion efficiencies 
up to 90 percent are obtained. In 
put voltages of 1.5 v to 60 v may be 
used, Voltage regulation up to 
0.1 percent is available. 


> Advantages—It uses no moving 
parts, slip rings, brushes or com- 
mutators and maintenance is com- 
pletely obviated. It withstands the 
extreme shock, vibration and ac- 
celeration encountered in military 
equipment, and operates over a 
wide temperature range, 


> Applications—The miniature se- 
ries are designed primarily to fur- 
nish plate and bias power from the 
filament battery for missiles, fuzes, 
other 


telemetering, beacons and 


miniaturized equipment. Among 


the uses of the high-power series 


July, 1956 — ELECTRONICS 





NEW PRODUCTS continued 


are in high-power transmitters, 
radar and aircraft. 


BASIC 
RESEARCH 
at 


‘alamos 


VHF TV AMPLIFIER 
for channels 2-6 


STANDARD ELECTRONICS CORP., 285 

Emmet St., Newark 5, N. J., has 

developed a compact 25-kw tv am- 

plifier for channels 2-6. Model AL- 

634 amplifier, priced at $50,000, 

includes the following characteris- 

tics: diminished floor space require- 

ments, 2 cabinets occupying a total 

of 235 sq ft; reduced weight, 4,000 

lb total; low power consumption, 

63 kw at 90-percent power factor | 

all ABOVE: DR. KEITH BOYER IS 
SEEN OBSERVING A BEAM OF 

applicable FCC requirements for LOW ENERGY NITROGEN IONS 

monochrome and color transmis- 

sion. 


at black level; and it exceeds 


> Adaptability As a result of The cyclotron shown above is one of the many types 


self-contained, unitized design, of advanced research equipment in use at Los Alamos 
where all components are housed This variable energy machine is designed to accelerate 
in the two amplifier cabinets, the high intensity beams of all the hydrogen and helium 
equipment is adaptable to any sta- 
isotopes 
tion layout; thereby providing max- 
imum flexibility and minimum The Laboratory offers a wide range of opportunities 
building alterations. to do research and development work in the fields of 
The rectifier unit, in both visual 
Physics, Chemistry, Metallurgy, Mathematics, Comput- 
and aural amplifier cabinets, sup- ft 
. . nd n n 
plies high plate voltage by means ing and Engineering 
a 2 ase fill-wave circuit whic 
of a 3-phase full-wave circuit which lf you are interested in learning more about career 
utilizes 6 mercury vapor rectifier 
oe opportunities at Los Alamos, write- 
tubes. A complete system of inter- 
locks, overload circuits and relays, DEPARTMENT OF SCIENTIFIC PERSONNEL 


time delays and safety switches Division 1003 


protects the equipment from over- 
loads and power transients. 


RESISTORS Os) ‘alamos 
are highly stable “\~ _ scientific laboratory 


or miv SITY OF CALIFORNIA 


PHYSICS RESEARCH LABORATORIES, 
INC., 507 Hempstead Turnpike, W. LOS ALAMOS, NEW MEXICO 
Hempstead, N. Y., has introduced 
the complete line of Otto Wolff of 
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Which Spring Costs 


Nore...and Why? 


fH These springs look identical—and one will work 
as well as the other, yet one costs more. The higher cost 
spring was the product of time consuming engineering 
effort, plus a demand for unnecessary close tolerances 
and secondary production operations. The other was 
the simpler, low cost result of Lewis engineering expe- 
rience and production know-how. 


Lewis engineering experience is one of many “‘extras” 
you get when you make Lewis your source for springs. 
Whether it’s help in spring design, packaging springs for 
efficient assembly line handling, or simply a case of get- 
ting top quality springs at competitive prices—call on 
Lewis . 


LEWIS SPRING & MANUFACTURING COMPANY 
2656 W. North Avenue, Chicago 47, Illinois 


RE C.18 10-8 


SPRINGS 
| 1 


The tinest light springs and wiretorms of every type and material 


NEW PRODUCTS (continued 


Berlin standard resistors. All re- 
sistors have accuracies of 0.01 per- 
cent and in the air-cooled models 
may be obtained in power ratings 
of 1, 10, or 25 w. 

The l-w models come in 9 different 
values, ranging from. 100,000 ohms 
to 0.001 ohm. The temperature co- 
efficient is smaller than 25 x 10° 
ohm per C. The variation in sta- 
bility is less than 5 parts in 100,000 


over a period of one year. 


POWER TRANSISTORS 
handle up to 20-w input 


CLEVITE TRANSISTOR PRODUCTS, 241 
Crescent St., Waltham 54, Mass., 
has announced 6 new germanium 
power transistors for handling up 
to 20-w input. They are pnp power 
junction type, and were originally 
developed to meet U. S. Signal 
Corps specifications 

Types are available for nominal 
12 and 28-v operation, making them 
suitable for direct use in battery 
powered equipment. They are par- 
ticularly suitable for class A opera- 
tion in the audio output stage of 
automobile radios. The collector 
is electrically connected to the 
metal housing, but where it must 
be insulated from the chassis, a 
large mounting flange permits 
rapid heat flow through the in- 
sulating material. 

A brochure is available listing 
complete specifications and _ per- 
formance characteristics. 


Wire-Wound Resistors. Interna- 
tional Resistance Co., 401 North 
Broad St., Philadelphia 8, Pa. 
Catalog data bulletin D-la covers 
MIL type precision wire-wound re- 
sistors. It contains comprehensive 
data on winding techniques, test- 
ing, tolerance, inductance, insula- 
tion, terminals and temperature co- 
efficient. 


Microwave Components and Me- 
chanical Assemblies. J-V-M Engi- 
neering Co., 8846 W. 47th St., 
trookfield, Ill. A wide range of 
standard and custom-engineered 
microwave components and com- 
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NEW PRODUCTS ontinued 


plex mechanical ass¢ mblies are fea- 
tured in an illustrated technical 
catalog. The microwave compo- 
nents described range from d-c to 
40,000 mec and include cavities, 
adapters, bends, attenuators, loads, 
tees, twists, directional couplers 
and similar components and wave- 
guide accessories. Mechanical com- 
ponents and services cover tools, 
dies, gene ral machining, screw ma- 
chine and sheet metal 


Snap-Action Switches. Micro 
Switch, Freeport, Ill, has published 
a 16-page booklet titled ‘Micro 
Tips Digest”, containing 43 illus- 
trated descriptions of uses for 
snap-action switches. The booklet 
is a compilation of the best ideas 
for applications of this type of 
switch, now widely used through- 
out industry. 

Complete with photographs and 
drawings, the 43 switch application 
stories describe a wide variety of 
industrial and commercial uses for 
snap-action switches to provide im- 
proved safety, to lower costs, to 
increase production and to make 
electrically operated equipment 


more automatic 


Simulation Theory and Practice. 
Berkeley Division, Beckman In 
struments, Inc., 2200 Wright Ave., 
Richmond 3, Calif. Data File 121 
gives a simplified short course in 
the basic theory and practice of 
analog computers. It explores the 
various aspects of simulation and 
describes its convenient implemen- 
tation with analog computers for 
solving great varieties of problems 
in systems design, engineering and 
industry 

Mathematical background is 
fully explained, and the data file 
features a complete presentation on 
electronic analog simulation equip- 
ment It includes references and 


bibliography 


Precision Instruments. Advance 
Electronics Lab., Inc., 451 Highland 
Ave., Passaic, N. J. A 4-page folder 
illustrates and describes a line of 
phase measuring instruments, de- 
lay lines and electronic counters. 


Specit ations, prices are given 


Titanium Corrosion Resistance. 
Mallory-Sharon Titanium Corp. 
Niles, Ohio. A new bulletin con 


, 


SO SENSITIVE 
IT CAN MEASURE THE CHARGE 
BETWEEN YOUR FINGERS 


CURTISS-WRIGHT 


DYNAMIC CAPACITOR 
ELECTROMETER 


FOR STABLE AMPLIFICATION OF LOW-LEVEL DC SIGNALS 


Measures currents as low as 10°'* amp. * Extremely high input impedance . . . 
10'S ohms. * Low drift — less than 1 mv per 24 hours. * Uses dependable, 
durable dynamic capacitor, * Accuracy of * 1, % full scale. * Only 14” x 10” x 9” 


The Curtiss-Wright Dynamic Capacitor Electrometer is ideal for meas- 
uring minute currents or voltages from high impedance sources, There 
is no 60 cps interference since the Dynamic Capacitor Electrometer 
operates at 1,000 cps. The instrument can be used to measure static 
charges, potentials of floating grids, insulation leakage currents, capaci- 
tor dielectric leakages; and to study transistors and diodes. Its rugged- 
ness, reliability, and high sensitivity make it especially suited for use 
in the nuclear field as a component in reactor control systems and in 
industrial control systems employing radioisotopes as energy sources. 
It can be used for pH determination, and in mass spectrometry. In bio- 
physics and medicine it may be used to measure cell potentials, skin 
potentials, streaming potentials, injury potentials, and nerve impulses. 
Besides providing an indication on its own meter, it will operate any 
standard recorder. For details, write Nuclear Equipment Sales Dept., 
Curtiss-Wright Corporation, Electronics Division, Carlstadt, N. J. 


ELECTRONICS DIVISION 


CURTISS-WRIGHT 


CORPORATION + CARLSTADT, NWN 
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miniature 


ENCAPSULATED 


pulse transformers 


custom-wound for your needs 


Type MILX...for extreme Type M... for subminiature 


environmental conditions and transistor circuits 


Technitrol is equipped to design and produce pulse 
transformers to meet your particular requirements. 
an let us know your performance specifications. 
Technitrol’s staff of engineers will test sample trans- 
formers under actual circuit conditions—assuring proper 
performance. All charges for this service are incknded in 
our low sample quantity price. 


Technitrol also makes a full line of lumped and dis- 
tributed peneenten Delay Lines. You may choose from a 
variety of mountings, or again, our engineers will aid you 
in developing special designs. 


for additional information, 
write for Bulletin E166. 


Che 


EQGHNITROL 
engineering company 


we a id ¥ 


Rn tlh 
2751 Nouth.Fousth Street Philadelphia 33, Pennsylvania 


NEW PRODUCTS (continued 


tains currently available data on 
the corrosion resistance of titan- 
ium, and suggests to the product 
designer where this new metal can 
be applied to overcome corrosion 
problems. Various uses of titan- 
ium, based on its corrosion resist- 
ance, are described, and the book- 
let contains corrosion ratings for 
titanium when exposed to many 
common types of corrosive agents. 


Servo Literature. John Oster Mfg. 
Co., Avionic Division, Racine, 
Wisc. Four catalog pages, each il- 
lustrating and fully describing a 
type of low inertia servo motor, 
are now available. Each sheet in- 
cludes two graphs, dimensional 
drawings, average characteristics 
and complete electrical data. 

The four servos described are a 

size 10 servo designed for opera- 
tion in a special 250-cycle square- 
wave system; a size 10 designed 
for use in servo systems where in- 
stant response to input signal is a 
prime requisite; a high perform- 
ance servo which conforms dimen 
sionally with Navy BuOrd size 10; 
and a high performance’ servo 
which conforms dimensionally with 
Navy BuOrd size 15. 
Frequency Limit Trips. Arga Divi 
sion, Beckman Instruments, Inc., 
220 Pasadena Ave., South Pasadena, 
Calif. Data sheet E] presents the 
company’s line of frequency limit 
indicators which are designed to 
monitor supply lines where fre- 
quency is critical. The bulletin de 
scribes the operation of the unit 
which comes in two forms: one op 
erates when the frequency is higher 
than critical; the other when the 
frequency is lower than critical 
They are available packaged to 
gether. 

Technical data presented include: 
input voltage (115), nominal fre- 
quency (400 eps), l-f warning point 
(390 cps), h-f warning point (410 
cps), accuracy 1 eps at 400 eps, 
input power (10 w), harmonic and 
voltage coefficients (input voltage 
harmonics of 5 percent or changes 
of input voltage of +10 percent), 
ambient temperature limits (—55 C 


to +55 C) 


Beryllium Copper Springs. he 
Beryllium Corp., Reading, Pa. A 
1-page technical bulletin describes 
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NEW PRODUCTS continued) 


the use and advantages of Berylco S ° 

beryllium copper as the heart of a injature pe ayS 
new vibration damping device for 

mounting electronic components in 


* ¥ 
aircraft. 3 th the t e of 
This case study covers damping | >» Wi yp 


units manufactured by the K. W. 

Johnson Co., Dayton, Ohio. In- ° 

cluded in the bulletin are complete , \ ; mountin oll nee 
data on metal requirements for the | 

Berylco alloy wire mesh springs, as_ | 


well as design and fabrication con- 


siderations. The springs protect 
equipment under shock load condi- 7 Mountings are no problem when you 
tions up to 30 g. In addition, the | A select UNION Miniature Relays. You 


can choose from these eight standard 
mountings, or, if necessary, special 
adaptions can be made. 


metal must withstand temperatures 
ranging from —65 to +200 C, high 
salt spray concentrations, extreme ‘: Sebeeinen 
humidity and long storage life. 

. Single screw mount 
Molding Compounds. Plastics & 
Resins Division, American Cyana- 
mid Co., 30 Rockefeller Plaza, New 
York 20, N. Y., has published a 50- bs . Top flange mount 
page technical manual _ entitled 


. Center of gravity flange mount 


Double screw mount 


. Clamp mount 
“Melamine Molding Compounds,” 
; ; Bottom flange mount 
Subjects covered include descrip- 
tions of molding compounds, char- 8. Flange mount 
acteristics of molding compounds, se : Z 
, b en In addition to a wide variety of mount- 
ings, UNION Relays are made with a 
preheating, molds, design of molded variety of other features such as 
parts, molding procedures, molding 


storage and handling, preforming, 


Gold alloy or palladium contacts for un 
variables, finishing, and typical ap- | ; surpassed contact reliability 


plications of Melamine molding Gold alloy contacts especially fitted for dry- 


compounds. Individual data sheets | : circuitry use. 


on all of the company’s Cymel Coil resistances up to 10,000 ohms for a 


Melamine molding compounds are | wide variety of applications. 


included, High vibration and shock resistance avail- 


able up to 2,000 cycles at 15 G’s and shock 
Solenoids. Comar Electric Co., , . in excess of 50 G's, 





3349 Addison St., Chicago 18, Il. High life expectancy. Tested through 
Bulletin No. 200 is a 6-page folder { 1,000,000 operations. 

illustrating and describing a line of : DC or AC MODELS with identical quality 
solid frame a-c and d-c solenoids. Write for complete information, bulle 
Four types of laminated a-c sole- tin 1010. 

noids are covered. Charts, and size 

and mounting data are included. 


Geiger Counter. Nuclear Instru- 
ment and Chemical Corp., 229 W. 
Erie St., Chicago 10, Ill, has avail- 
able a brochure describing the 
model 2612L portable Geiger 
counter for uranium prospecting. 
Chief features, circuit details and 
calibration information are in- 
cluded. Price of the unit described 
is $250 


Magnetic Storage Elements. Epsco, 
Inc., 588 Commonwealth Ave., Bos- 
ton 15, Mass., has available engi- 


neering data sheets on its low 
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PROBLEM: . 
dtl: il A “pot” 


DAYSTROM POTENTIOMETER’S MODEL 300-00, the 


tiniest, wire-wound precision “pot’’ on the market 


The less than dime-sized model, recently improved even 
over the well performing original, is a fly-weight unit 
(2 grams) designed for exacting jobs in minute spaces and 
through extreme temperature ranges 


For your applications demanding higher resistance ranges, 
plus compactness, the slightly larger Model 303-00 is the 
answer. Both models are designed for universal adaptability 
and unlimited stacking (21 per cubic inch for the Model 
300-00), Both are immediately available in standard models 


Some outstanding characteristics: 


Model 300-00 Model 303-00 


Size . 0.5" square 0,75" square 
by 0.187” thick by 0.28” thick 


Weight 2 grams 7 grams 


Resistance Ranges 10 ohms to 50K 5K to 125K 


Write today for literature on these or any of the many other pro- 
duction or custom-made precision potentiometers available. Names 
of local representatives on request. 


Ypenings exist for highly a 


POTENTIOMETER 
DIVISION 


[comoeaon 


A subsidiary of Daystrom, inc. 


326 For additional information on all items on this page, use post c 
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NEW PRODUCTS 


power, medium frequency 
miniaturized magnetic storage 
ments, suitable for mounting on 
etched wiring boards. Specifications 
and dimensional drawings are Iin- 
cluded. 


Resistivity System. Houston Tech 
nical Laboratories, a subsidiary of 
Texas Instruments Inc., 2424 
Branard, Houston 6, Texas. Bulle- 
tin E-401 illustrates and describes 
new lightweight portable instru- 
ments (signal generator bank and 
voltmeter bank) for the electrical 
resistivity method of geophysical 


prospecting. 


Explosion Chamber. Tenney Engi 
neering, Inc., 1090 Springfield Road, 
Union, N. J., has available a 4-page 
folder giving complete information 
concerning design features, con- 
struction and test procedures in- 
volved with the use of a new 
explosion chamber. Illustrative 
photographs, handy reference ar 
rows and simplified ordering data 
are all prominent features of the 
folder. An entire range of specifi- 
cations is included for factual 
evaluation. 


Product Brochure. Gulton Indus 
tries, Inc., Metuchen, N. J., has 
available a 12-page, illustrated 
guide to the products of its five 
associated companies: Gulton Mfg. 
Corp.; Glenco Corp.; Vibr-Cerami« 

Greibach Instruments Corp.; The 

mistor Corp. of America. Included 
is useful technical information 
about over 65 diversified advanced 
Gulton Industries’ product lines 
Also shown are interesting photo- 
graphs of individual manufacturing 
processes involved in the productior 


of these product 


High Temperature Insulation. In 
ulation and Wires Ine., 1534 
Swinney Ave., Fort Wayne 6, Ind 
A new 1-page bro nure describes 
and lists a line of class H llicone 
electrical insulating materia fo) 


gh-temperature use, A chart con 


P) 
resin insulating 
bonded mica-gla 
silicone treated vlass 


j ' 
Licone-vlias 
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NEW PRODUCTS 


‘ ! ' 
reated asbestos cloth and ape 


cone rubber insulated lead w 
silicone rubber-glass tape, silicone 
resin and rubber-treated glass t 

Ing and sleeving, and 


bonded glass magnet wire 


TV Picture Tubes. 
Salem, Mass ; 
ion oT its 
picture tubes 
brought ip to date, it 
tinent data for 258 magne 


flected picture tubes Ask 
tin PA-2, 


Resistor Catalog. The Daven C 
538 W. Mt. Pleasant Ave., 
ingston, N. J., has available a 
page encapsulated wire-wound re 


catalog New \ developed 


SIStol 
products, new plastic formulations, 
new encapsulating tec hniques, in 
addition to other improved design 
and manufacturing features, are 
presented in detail. 
The catalog include tempera- 
ture-sensitive resistors; card-type 
resistors, miniature d-c voltage di 
vider and d-c networks, toothpick 
resistors; miniature resistors, sul 
miniature resistors; axial lead 
types; lug types; MIL types and 


Daven equivalents 


Magnetic Counters. Sprague Elec 
tric Co., 35 Marshall St North 
Adams, Mass. Data on the applica 
tion of 


magnetic shift register 


assemblies in magnetic counters is 


given in engineering bulletin 551 
The bulletin gives data on the op 
eration of two types of standard 
Sprague counters and i 
typical decimal counte1 


; 
Cul 


Printed Circuit Tolerances. 


t Corp., Glen Cove 


circul 
lechnical bulletin P-9 
entitled 


Polerance 


bulletin 
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New meaning for the concept of ‘mobility’... 


TRANS-MOBILE PRODUCTS by 


Craig 


Comple te air traffic control systems that can be sped to distant destina- 


tions by land, sea, or ail lightweight antennas that can be flown to remote 


areas and set up in minutes rugged carriers to keep deadly guided missiles 


safe in transit roducts like these, designed, engineered and pioneered by 
} | ) 


CRAIG help get vital equipment where it’s needed when it’s needed 
Whether it a question ol prototypes or 
CRAIG’s staff of electronic, 


provide practical solutions with trans-mobile products ranging from 


production you'll find 


mechank il and structural engeimmec:rs ready to 


rie Ite Is 


and carrying cases to fully in 


talled electron tem 
For further information on 
2 


trans-mobile product yrite o1 


SYSTEMS, INC. 


epl. B-7, Danvers, Ma Danvers 1870 


phone 


AIR TRAFFIC CONTROL CENTRAL 





TRUST 
ACE 


LO ELT 


IN THE ENGINEERING PROBLEM 


Of infinite help in easing the engineering load is Electronic Asso- 
ciates’ PACE Computing Equipment. Each day, more and more major 
industries are relying on EA! Computing Systems for help in their 
engineering and development work, for they know they can trust its 
stability, reliability and operating convenience. 


An example of this operating convenience is the push-button opera- 
tion of the new Six-Channel Recorder, Model 1902A (pictured in the 
foreground of the computing system above), Push-button controls are 
provided in this recorder for individual selection of the recording 
scale factor of each channel — as well as a push-button speed 
selector which provides essentially instantaneous control of paper 
speed over the entire recording range. This Six-Channel Recorder 
provides the ultimate in recording accuracy, sensitivity, chart speed, 
widest band width, all at the lowest cost. 


For detailed information on this equipment —on complete Computing 
Systems —and on the rental of time and equipment at the EAT Com- 
putation Center in Princeton, N. J., write Dept. EL-7, Electronic 
Associates, Inc., Long Branch, N. J, 


caArserevne [PJA[S IE. 


LONG BRANCH, NEW VERGEYV 


NEW PRODUCTS continued 


ing to do with design and pro- 
duction specifications of printed 
circuitry for lowest cost 


Coaxial Tuner. Jasik Laboratories, 
61 Second St., Mineola, N. Y. A 
single-sheet bulletin illustrates and 
describes type 224 coaxial E-H 
Tuner, an impedance matching de- 
vice of novel design which is highly 
useful for effecting impedance 
transformation in coaxial line cir- 
cuits, 

The tuners discussed are avail- 
able in several models. Model 224-A 
(2,700 to 10,000 mc) is priced at 
$92; model 224-C (950 to 10,000 
mc), $98. When a crystal mount is 
desired in place of one of the type 
N fittings, price is $15 extra. 


Analog Computers. George A. Phil- 
brick Researches, Inc., 230 Congress 
St., Boston 10, Mass., has released 
a 16-page, fully illustrated catalog 
describing its complete line of elec- 
tronic analog computers. 

Complete descriptions are pre- 
sented on: areas of application in 
industry, military and business; 
modular concept of building new or 
expanding existing installations; 
the company’s electronic graph 
paper for instantaneous and auto- 
matic calibration of both voltage 
and time on the oscilloscope and 
imultaneous display and precise 
comparison of as many as five 
variables; K3 series of analog com 
puting components (both linear and 
nonlinear) for rapid set up of prob- 
lem where operator has minimum 
knowledge of electronic circuitry; 
central signal components; regu- 
lated power supplies; K2 series of 
plug-in components offering the 
most computing per dollar invested ; 
new function of two variables com 
ponent; delay line synthesizer and 
other miscellaneous computing 
equipment. 


Polyester Laminates. Insulation 
Manufacturers Corp., 565 W. Wash- 
ington Blvd., Chicago 6, IIL, has 
published two illustrated booklets 
on polyester electrical insulating 
products, 

An 8-page catalog on Conolite 
glossy surface polyester laminates 
provides technical data, suggested 
applications, and ordering informa- 
tion for rolls, coils and sheets. Glass 
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NEW PRODUCTS continued 


cloth, cotton cloth and paper base 
combinations are described, as well 
as a wide variety of fabricated 
products that may be made from 
these plastic materials. 

The 12-page catalog on Haysite 
reinforced plastics tells of the ex- 
ceptional dielectric and physical 
properties of this inorganic mat-re- 
inforced polyester sheet insulation 
Tables and charts describe the 
properties of the standard grades, 
and bar graphs compare the phys- 
ical properties of these reinforced 
polyester laminates with other elec- 
trical insulating laminates. Fabri- 
cated and molded parts are de- 
scribed, as well as suggestions for 
cutting, shearing and machining. 


Transmitting and Special-Purpose 
Tubes. CBS-Hytron, Salem, Mass., 
has available new reference data 
for transmitting and special-pur- 
pose tubes. Conveniently indexed, 
the catalog includes data for small 
transmitting pentodes, triodes and 
rectifiers, gaseous voltage regula- 
tors and reference tubes, and spe- 
cial receiving and military tubes. 
Ask for bulletin PA-5. 


TV Amplifier Specifications. Stand- 
ard Electronics Corp., 285 Emmet 
St., Newark 5, N. J., has produced 
a new tv amplifier specifications 
bulletin, describing both low and 
high band 25 kw vhf tv amplifiers. 
The bulletin contains photographs 
of the standard electronic ampli 
fiers, a complete explanation of how 
the equipment operates, 2 pages of 
illustrations and descriptions of ma- 
jor design features, electrical and 
mechanical specifications, a tube 
list, and block diagrams of both 
aural and visual amplifiers 


Mercury Plunger Relay. Ebert 
Electronics Corp., 212-26 Jamaica 
Ave., Queens Village 28, N. Y. Com 
plete description, technical data, 
and illustrations on the midget 
Minirelay mercury plunger relay 
are now available in a new bulletin. 
The bulletin fully covers operational 
and construction details, load rat- 
ings and typical features. 

The Minirelay is rated and 
proven in use for all loads up to 20 
amperes at 115 v a-c and may be 
had either normally open or nor- 
mally closed. Actuating coils are 


HUH, 


= RADIO ' 


VACUUM ELECTRONIC COMPONENTS 


Establishing the current rating of a Jennings MMC 5000 
mmid vacuum capacitor using the 11002 Kilovolimeter 


What is the Current Rating 
of a Vacuum Capacitor? 


The current ratings of all Jennings vacuum capacitors are established 
on our own 75 KW test transmitter at frequencies of 3 to 16 mc. 


At least three capacitors of a given type are tested in the plate 
circuit of this transmitter. They are mounted in still air, painted with 
a temperature indicating paint, and allowed to reach a maximum 
temperature of 175” F.—a conservative figure arbitrarily chosen 
to give a uniform basis for rating. The current passing through the 
capacitor at this temperature is computed from the voltage reading 
of a Jennings J1002 VTVM, which is a peak reading kilovoltmeter 
that reads directly through a frequency range of 20 cps to 50 mc. 
The maximum allowable operating temperature is much higher than 
175” F. and is different for each capacitor. 

Current ratings established in this manner can be doubled by the 


use of forced air cooling and at least quadrupled by water cooling. 


We invite you to send for a recently published catalog 
summary describing all of our vacuum capacitors, vac- 
uum switches, and high voltage measuring equipment. 


JENNINGS RADIO MANUFACTURING CORP.- 970 McLAUGHLIN AVE. P.0. BOX 1278 - SAN JOSE & 
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NEW PRODUCTS 


‘continued 


2 available in most standard op- 
¢ Electrical Engineers erating voltages. 


° Physicists Instrument Catalog. Allen B. Du- 
| Mont Laboratories, Inc., 760 Bloom- 
e Mathematicians field Ave., Clifton, N. J. A 12-page 
uecoun folder offers a quick reference in- 
strument catalog. Included are il- 
LABORATORY “ge 
lustrated detailed descriptions and 
prices for a line of h-f and 1-f in- 
struments, accessory instruments, 
recording equipment and acces- 
sory equipment, cro’s and accessory 
equipment. 


SAGE (semi-automatic ground environment) Mobile Electronics Laboratory. 
Cook Electric Co., 2700 Southport 

Ave., Chicago 14, Ill. The Elec- 

tronics Systems Division of the 

AEW  (air-bome early warning) company, in Newsletter No. 1, Vol. 

7, illustrates and describes the mo- 

bile electronics laboratory that was 

custom engineered and equipped for 

WHIRLWIND COMPUTER the Airborne Secheteeemnetion and 

Standards Branch, Electro Me- 

chanical Laboratory of the Army 

at White Sands Proving Ground. 

SOLID STATE The lab described is an example 
of the company’s ability to design, 

fabricate and deliver a unit meet- 


HEAVY RADARS ing or exceeding customers’ speci- 


fications. 


Subminiature Connectors. Cannon 
~ Electric Co., 3208 Humboldt St., Los 
MEMORY DEVICES Angeles 31, Calif., has issued a 
complete new engineering bulletin 
on the type D subminiature con- 
ie . . Y . nectors, code D-6, 
SCAT TER COMMUNICATIONS The connectors described are de- 
signed for miniature equipment 
and components requiring rack and 


TRANSISTORIZED DIGITAL panel chassis construction in elec- 


“ tronics, radio, aviation, automation, 
COMPUTERS instruments and other fields. 

The 8-page, 2-color bulletin con- 
tains actual size photographs of D 
miniatures; dimensional data, sol- 
dering, mounting and shell devia- 
tions; standard assemblies and 


s ih . variations, also several application 
If you are interested in participating photographs. 
in any of these programs address: 

Controller for H-F Induction Heat- 

ing. Leeds & Northrup Co., 493 
Research and Development | Stenton Ave., Philadelphia 44, Pa. 
| Complete information about a small- 
M.1.T. LINCOLN LABORATORY | target high-speed Rayotube detec- 
Box 7 | tor and Speedomax G controller for 
| h-f induction heating is now avail- 
able in a 2-page data sheet. The 
| sheet describes how this equipment 
| is being used on continuous, batch 


Lexington, Massachusetts 


eA S$. $$$ 
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NEW PRODUCTS continued 


and selective induction heating 
processes, 

Included is a full description of 
the 8891-C Rayotube and the Speed- 
omax G controller. Specifications 
and standard ranges for both are 
conveniently tabulated. Ordering 
instructions are included. 

Ask for process data sheet 620 
(2). 


Relay Specification. American Ma- 
chine & Foundry Co., 261 Madison 
Ave., New York 16, N. Y., has 
available a 12-page article on 
specifying relays by James F. 
Rinke. It covers the various factors 
that should be considered in select- 
ing an electrical relay for a given 
application. These factors include 
circuit characteristics, type of 
switching, actuation power, oper- 
ating speed, duty cycle, life expec- 
tancy, environmental conditions, 
physical requirements and cost. 


Transformers. Sterling Trans- 
former Corp., 297 North 7th St., 
Brooklyn, N. Y., has available 
bulletin 2K covering a line of trans- 
formers designed to be used for 
electronically regulated power sup- 
plies. 

The bulletin provides a _ tested 
circuit, and application information 
that permits construction of a high- 
performance regulated power sup- 
ply. Complete electrical and physical 
ratings of the transformers are 
listed 


Ferrite Cored Inductors. Aladdin 
tadio Industries, Inc., Nashville 2, 
Tenn., has available a new engi- 
neering bulletin on ferrite cored 
inductors. The bulletin contains 
several new product lines, including 
the company’s Tiny-L inductors, 
which cover the range from 0.33 to 
6.8 microhenries. The company has 
adopted RETMA increments for the 
inductance values of all units in 
the lines described in this bulletin. 


Thermistors and Varistors. Vic- 
tory Engineering Corp., 101 Spring- 
field Road, Union, N. J., has 
published its sixth edition of a tech- 
nical catalog describing VECO 
thermistors, varistors and assem- 
blies, 

The catalog will assist engineers 
and buyers in selecting proper 
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‘s Low-Cost 


it: Lib kl aye 


RAS 


Now Available 
im daeleliasleys) 
Quantities 


The RWT is now in full production 

This latest addition to TICs precision 

trimmer potentiometer line most 

2 complete in the industry provides a 

| wAMUEACTiRER OF high-power, low-cost, stable, and com- 


THE WORLD'S FINEST” va for fixed-gain adjustments 
' pact unit for fl zg J 
POTENTIOMETERS i padding critical bias and bal- 


if pronter ort ancing adjustments 
PRECISION WIRE- oo 

POTENTIOMETE ! _ 

Is e ; The wire-wound RWT incorporates the 

= FOREMOST INTHE) advanced mechanical design of the pop- 

jam DEVELOPMENT OF +) ular TIC RFT Metlhlm Trimmer. Per- 


nat 
Prem EW DESIGNS te mits precise trimming with a unit less 


* 
YMEQUALLED FOR PROMPT ©. than 1/10 of cubic inch in volume 
DELIVERY PRODUCTION, — Advanced mechanical design provides 


PROTOTYPE = 7 le ine 
= omplete environmental protection 
= — with one-piece anodized aluminum base 
and sealed stainless-steel cover less 
and precise stable adjustment with 
a 25-turn, stainless-steel lead screw 


+ 


than 4/10 ounce in weight 


RWT provides standard temperature range from — 55°C to +95°C 
wide resistance range from 50 to 20K ohms and a power 
rating of watts at 25°C derated to 1/4 watt at 95°C Spec ial units 


« 


are also available for operation up to +145 C and power ratings 


«< 


up to 1/4 watt at 125°C 


For complete specifications on the RWT request Bulletin TP-200 


TECHNOLOGY INSTRUMENT CORP. 


569 Main Street, Acton, Mass., COlonial 3-771 1 
West Coast Mail Address, Box 3941, No. Hollywood, Calif., POplar 5-8620 
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NEW Pre Assembled 
NYLON 


BINDING. 


a 


Compact and completely pre- 
assembled, these rugged '6-way” 
binding posts are insulated for 
8,000 volts breakdown... de- 
signed for fast, easy mounting. 
Body is molded of tough, durable, 
low-loss nylon—shank is silver- 
plated brass for better contact— 
easier soldering. (Shank may also 
be used with solder lug, if desired.) 
Thumb nut is self-captivated and 
cannot work loose. Available in 1] 
bright colors for coded applica- 
tions. Single *A6”-32 nut furnished 
for mounting —no auxiliary mount- 
ing hardware required. 


Ss 


Self captiveted 
Thumb Nut 


Hole Flush 
with Shovider 
prevents thearing 


~ 


Veltage 
Breakdown 
8,000 Volts 





SPECIFICATIONS 


Insulation Resistance: Greater than 
200 meg. ofter MIL-T-5422B humidity 
test. 

Voltage Breakdown: 8,000 volts. 
Capacity to “4” Panel: 3.3 mmf. 
Current Rating: 15 amperes. 

Body: Molded of low-loss ve 


Shank: Silver-plated brass. 

Mounting: Single 5/A¢"-32 nut furnished 
for mounting—no auxiliary mounting 
hardware required. Mounts in 2144" hole, 
"D"” hole or double flat hole. 

Accepts: .175” Banana Plug, .081" Tip 
Plug. 


NYLON CONNECTORS 


Johnson also manufactures a complete line of nylon insulated connectors. 
For detailed information, write for your free copy of Components 


Catalog 977. 


NYLON TIP JACK AND INSULATING SLEEVE 


Complete assembly 


includes standard nylon tip jack with threaded nylon insulating sleeve 
ideal for patch cords, or panel mounting where an insulated rear con 


nection is desired. 


NYLON INSULATED TIP PLUG — Recessed metal head is fully insulated. 


Metal parts are nickel-plated brass 


fits all standard tip jacks. 


NYLON INSULATED BANANA PLUG—Nickel-plated brass with 


nickel silver springs— 


fits all standard banana jacks. 


NYLON INSULATED BANANA JACK —Voltage breakdown: 11,000 


volts. Cadmium-plated insert- 


i 


2310 Second Ave. 310 Second Ave. S.W. Ww. . 


Capacitors + inductors « Knobs « Dials « Sockets + Insulators « Plugs « Jacks « Pilot Lights 
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Waseca, Minnesota 


accommodates standard banana plugs. 


| F. Johmesa > Soh msonm Comapa my E mginee4 Wanted 


For unusual engineering 
and technical employment 
opportunities 
engineering department. 


write to our 


NEW PRODUCTS (continued 


thermistor or varistor units for 


their purposes, 


Electronic Digital Computer. Lo- 
gistics Research Inc., 141 Pacific 
Ave., Redondo Beach, Calif. An 8- 
page folder illustrates and describes 
the ALWAC III-E general purpose 
electronic digital computer designed 
for a wide range of application to 
the problems of scientific-engineer- 
ing-research and 
trial-financial organizations. 
fications, 


business-indus- 
Speci- 
features and information 
on operations are given. 


Midget Mica-Dielectric Capacitors. 
Cornell-Dubilier Electric Corp., 
South Plainfield, N. J. Bulletin No. 
422-4 illustrates ond describes the 
molded mica-dielectric ca- 
pacitors now available in three 
operating temperature’ ranges: 
55 C to 130 C, 55 C to 160 C 
and the original —55 C to 85 C, Di- 
mensional diagrams, characteristics 
description, characteristics 
ability chart and electrical me- 
chanical features are included. 


midget 


avail- 


Automatic Controls for Aerody- 
namic Testing. Hagan Corp., 323 
Fourth Ave., Pittsburgh 30, Pa. A 
20-page booklet, MSP-133, describes 
the company’s PowrAmp series of 
components, a_ high-speed, high- 
powered line of precision electrical 
and electronic 


automatic control 


equipment for all standard vari- 
ables. The series discussed is de- 
signed for use in aeronautical test- 
ing and other facilities 
exact performance. 


requiring 
Typical applica- 
tions include the control of surge, 
altitude and mass flow in all types 
of wind tunnels—subsonic, tran- 
sonic and supersonic. 

Brief descriptions of each device’s 
function and method of operation, 
essential specifications, photographs 
drawings are fea- 
Highlighted 
amplifiers, 
controllers, 


and schematic 
tures of the brochure. 
are transducers, con- 
signal shapers, 
pilot 
com- 


verters, 
electrohydraulic 
other 


computers, 
valves and associated 


ponents. 


Standard Elec- 
New- 
J., has published a new 
amplifier specifications 
bulletin which describes high-band 
50-kw vhf tv amplifiers. The bulletin 


TV Amplifier. 
tronics Corp., 285 Emmet St., 
ark 5, N., 
4-page tv 
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NEW PRODUCTS continued 
contains photographs of the com- 
pany’s amplifiers, an explanation of 
how the equipment 
pages of illustrations and descrip- 
tions of major 
electrical and mechanical specifica- 
tions, a tube list, and block 
grams of both and 
amplifiers. 


operates, 2 


design features, 
dia- 


aural visual 


Contact Connectors. Alden Prod- 
ucts Co., 117 North Main St., Brock- 
ton 64, Mass. A new 4-page bro- 
chure, “What’s New at Alden’s,” 
shows a whole new series of rugged, 
compact single multicontact 
contact connectors. The IMI 
tegrally molded insulation) 
nectors discussed feature perfect 
strain relief, a natural sealing 
against dust and moisture trap- 
ping, shorter leakage paths and 
greater reliability. The IMI tech- 
nique is described in detail and 
illustrations and 
these connectors 
are shown. 


and 
(in- 


con- 


application of 


and unit cables 


Multiple Switch. Switchcraft, Inc., 
1328 N. Halsted St., Chicago 22, IIl., 
has issued a catalog supplement No. 
$-560 covering their Multi- 
Switch. The switch described fea- 
tures a switching 
make it 


new 


choice of 
flexible 
practical to make in any multiple 
from 2 to 


functions; tools 


choice of 
0.050 
designed to 


12 stations; 
mounting centers; plungers 
in. by 0.187 in.—so 
accept standard push-on buttons; 
stack 
separate plate. Up to 4 stacks can 


switches mounted on a 
be operated by each button, pro- 
viding innumerable circuit possi- 
bilities. 

The bulletin 
and nonilluminated and ganged as- 


covers illuminated 
semblies of intercoupled rams of 
Multi-Switches. Full details 
specifications are given. 


and 


Magnetic Recording Tape. Audio 
Devices, Inc., 444 Madison Ave., 
New York 22, N. Y., has issued a 
new bulletin on type EP Audiotape, 
extra precision magnetic recording 
electronic 


tape for telemetering, 


computers and other specialized 
applications, 

The folder lists the physical char- 
acteristics and magnetic properties 
of type EP 


made on a base material of cellulose 


Audiotape which is 
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Regulation in less than '/soth cycle. . 


Output of typical electromechanical 
regulator in response to step change in 
input voltage. Average correction rate of 
6v. per sec. 


Ovtput of Curtiss-Wright Distortion 
Eliminating Voltage Regulator from 
same input. Full recovery in 330 
microsec, 


Simultaneous two-pen recording of 60 ¢.p.s, voltage 


PLUS Pure Sine Wave Power 


CURTISS-WRIGHT LINE REGULATOR 


Electronically regulates r.m.s. and peak voltage si- 


multaneously to + 1%. 


Reduces typical power line distortion to less than 0.3%, 


Furnishes 1.4 KVA of distortion-free power. 


Introduces no phase shift between input and output. 


Simultaneously provides additional 4 KVA of ~1% 
electromechanically regulated power. 


Faster recovery time (less than 
\Yoth cycle, or 330 microsec- 
onds) plus the unique ability to 
eliminate line distortion — these 
are the reasons why the Curtiss- 
Wright Distortion Eliminating 
Voltage Regulator has been chosen 
by more and more laboratories 
and production test departments. 
Besides general laboratory use, 
this line regulator provides sim- 


pler, more accurate calibration of 
meters .. . better design of trans- 
formers, synchros, motors 
easier testing of such components, 
with fewer rejects easier, 
more accurate measurement of 
magnetic properties and receiver 
sensitivity . . . better a.c. com- 
puter performance . . . elimination 
of fast line transient effects. Write 
for details. 


Electronic Component & 
Instrument Sales Department 


LECcCTROWN 


rf 


CURTISS-WRIGHT , 


CORPORATION: 
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DC-AC 
CHOPPERS 


For 60 Cycle Use 


Built to rigid 
commercial 
specifications. 


Twenty-two types, 
both single and 
double pole. 


Long life. 
Low noise level. 
Extreme reliability. 


Write for 
Catalog 370. 


STEVENS 


INCORPORATED 


22 ELKINS STREET 
SOUTH BOSTON 27, MASS 


A COMPLETE SPINNING SERVICE 


FOR THE 


ELECTRONIC INDUSTRY 
Metal Spinning 


FROM 10’ PARABOLA TO THIMBLE-SIZE CASE 


Metal Fabrication 


COMBINES SPINNING WITH FABRICATION, 
WELDING and ANNEALING TO PRODUCE A 
FINISHED PART. (Gov't. certified welders) 


Mu Metal Shicde 


ANNEALED IN OUR OWN HYDROGEN ATMOSPHERE OVEN 


COMMITMENTS SOLICITED. SEND FOR OUR BROCHURE 
WE ARE A JOB SHOP — WE HAVE NO PRODUCT OF OUR OWN 


ry | 
/ a J R Cuguicoung coyooulion 


115-E Madison Street, Malden 48, Mass. 


NEW PRODUCTS (continued) 


acetate or Mylar polyester film. The 
publication also includes a price list 
of reels of various lengths, widths 
of tape and thickness of base ma- 
terial. 


Tefion Tubing. Sparta Mfg. Co., 
Dover, Ohio. Form No. 564 is a 4- 
page illustrated bulletin covering 
the company’s new flexible thin- 
walled and spaghetti tubing made 
of Teflon. Properties, characteris- 
tics, suggested end uses and com- 
plete price lists are included. 


Electronic Gear. Alden Products 
Co., 117 North Main St., Brockton 
64, Mass. A new bulletin, “Ideas, 
Techniques, Designs,” shows appli- 
cation photos and stories on elec- 
tronic gear packaged with the com- 
pany’s plug-in components. 

Included is a detailed description 
of two new kits containing all the 
necessary plug-in components. The 
kits described permit the user to 
begin construction and assembly 
immediately of a piece of electronic 
gear. In addition, they enable him 
to evaluate quickly the use of 
unitized design and construction for 
his equipment. 


Printed Circuitry. Croname Inc., 
8701 Ravenswood, Chicago 13, III. 
A 4-page brochure outlines the 
company’s facilities for producing 
printed circuits by its laboratory 
approved process, and offers recom- 
mendations on the basic steps neces- 
sary for exact circuit duplication. 
Information on quotation and 
orders is included. 


Tiny Metal-Ceramic Receiving 
Tubes. General Electric Co., 1 
River Road, Schenectady, N. Y., has 
available a 20-page booklet con- 
taining additional data on the 
company’s micro-miniature metal- 
ceramic receiving tubes. Design 
and construction innovations of the 
tube are described in the booklet 
which also contains additional ap- 
plication data, operating charac- 
teristics and construction features. 
Illustrations show the extensive 
facilities, advanced equipment and 
the engineering and technical skills 
employed in the manufacture of the 
tubes. Ask for booklet ETD-1212-A. 


Diffractometer. New Brunswick 
Scientific Co., P.O. Box 606, New 
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NEW PRODUCTS continued) 


Brunswick, N. J. A 4-page folder 
illustrates and describes the double 
crystal x-ray diffractometer, a new 
research tool for metallurgy, the 
quartz industry, the production of 
transistors, the precise determina- 
tion of lattice parameters and 
studies of precipitation hardening. 
Specifications are included. 


Meters and Timers. Berkeley Divi- *CUSTOM BUILDERS 
sion, Beckman Instruments Inc., AND DESIGNERS OF: 
2200 Wright Ave., Richmond 3, CAVITIES 

Calif. A 4-page folder covers the | MIXERS ¢ DETECTOR MOUNTS 
7000 series of Eput, frequency, and DUPLEXERS © MULTIPLIERS 
time interval meters and universal ROTARY JOINTS « BENDS 
Eput meters and timers. Included TWISTS * OTHER COMPLEX 
are descriptions, applications, speci- COMPONENTS & ASSEMBLIES 


fications and prices, 


Application-engineered microwave 


Magnetic Tape Handler. Key Elec parts and complex assemblies are 
tric Corp., 287 Post Ave., Westbury our specialized field. We'll manu- 


oe ; aa facture components to your prints 
N. Y., has available a specification = ell 


sheet on the model 101 digital mag- 
netic tape handler. Illustrations, 


..or we will design and integrate 
them into your application. 


You can depend on J-V-M for close 
coordination, guaranteed electrical 
performance and “know how" that 
is attested by innumerable assem- 


features, description and specifica 
tions are included, 


» ate .{" » } . ie : . 
Regulated D-( Power Supplies. blies ranging from dc. to 40,000 me. 


; \\\ Lambda Electronics Corp., 11-11 131 | now in industrial and military use. 
| For Resistors SY | St., College Point 56, N. Y. A 6- 

| and Capacitors. 

| For Machine or Hand 
? | Application. 


page folder contains an illustrated 
description and specifications for 
the 200 MA series power supply 
Whatever the substonce, Phillips | 
h ink t k it tl : , 
coe aay ager acess nag id the units described range from 
and legibly—or can make one. on nt 

Marking experts insist on "Clear | $149.50 to $189.50. 

| Print’ Wood Block Stemp Pads Features of the power supplies 
| and Opaque Inks. They get clear, discussed are: fuse failure indi- 
sharp, fast-drying impressions. 


which saves panel space. Prices of 


cators, transient-free operation, 





| Also inks for brush, pen, stencil or 1. Variable vane directional coupler . . . 
| machine application available in : sliding vane type high directivity— 
| a variety of colors and quantity | and chokes, and service accessi low VSWR 


| containers. | bility. 


hermetically-sealed transformers 


—— 


| fe Quick Laboratory Service , s 
On Your Problem Markings. | D-C P-M Motors. Barber-Colman 


PART yo % To Permanently Mark .. . Co., 1400 Rock St., Rockford, III 
| Metals, Plastics, Glass, Wood, | Catalog F4344-3 describes a line of 
| Paper, Leather, Ceramics— | fractional h-p d-c p-m motors as 

glazed, varnished or lacquered wel] 
surfaces and virtually every 
other known material. 


as ygearheads, centrifugal 
blowers and tachometer generators 
- All are designed for aircraft or in- 
a ns me a) dustrial applications with many 2. Pre-selector-mixer...$ band. ..50 ohm 
input impedance high Q double. 


tuned ganged cavities... detector out- 


put... frequency stable from 
—~55° to + 85°C 


| FREE ae combinations of voltage, output and 

OOKLET 1: . 
‘hte speed. The motors discussed are 
available with voltages from 6 to 


wo sm ori ee 115 v d-c with outputs up to 1/10 
h-p and speeds from 5,000 to 20,000 


aie” 


PROCESS CO. INC. Custom Molding Services. Molded 

: 192 MILL STREET Fiber Glass Co., 4403 Benefit Ave., )-V-M ENGINEERING 
ROCHESTER 14,N.Y. Ashtabula, Ohio, announces a 16- COMPANY 

“~— page catalog descriptive of the com- 8047 W. 47th ST., BROOKFIELD, iit. 


Get full information on J-V-M 
standard or custom-engineered 
microwave parts and components, 
also complex mechanical assem- 
blies. Request catalog today. 


CUSTOM-ENGINEERED 
MICROWAVE 
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10060 


Pd ¢ 
ee a 


inl 


ef 
re < 


he leT-) 


SHAFT LOCKS 


in addition to the original No. 10060 
and Ne. 10061 “DESIGNED FOR 
APPLICATION" shaft locks, we can 
also furnish such variations as the 
Ne. 10062 and No. 10063 for easy 
thurs operation as illustrated above. 
All types are available in bright 
nickel finish to meet Signal Corps 
requirements or black oxide to meet 


Navy specifications. 


JAMES MILLEN 
MFG. CO., INC. 


MAIN OFFICE AND FACTORY 
MALDEN 
MASSACHUSETTS 


Pee 


NEW PRODUCTS (continued 


pany’s custom molding services. | 
is intended as a guide for designers 
interested in the application of 
molded fiber glass to specific prod- 
ucts. 

Printed in two colors and illus- 
trated with photographs, line 
sketches and charts, the catalog de- 
scribes the molded fiber glass mold- 
ing process and lists various me- 
chanical, electrical and chemical 
properties of molded fiber glass. It 
also lists the fabricating operations 
which can be performed on this ma- 
terial, and illustrates a number of 
finished molded fiber glass products. 


Room Temperature Bonding. Rub- 
ber & Asbestos Corp., 225 Belleville 
Ave., Bloomfield, N. J., has released 
an 8-page, illustrated 
booklet describing application tech- 


profusely 


niques and precautions, advantages 
and limitations of adhesive bonding 
at room temperature. 

Particular emphasis in the book- 
let is placed on the new epoxy based 
adhesives which need neither heat 
cure nor pressure, and which offer 
new, high-strength fastening pos- 
sibilities for plastics, metals and 
other components. 

Also included are helpful tables, 
charts, photos and data on how to 
attain longest pot life from two 
part formulations; information as 
to how to speed cures with moderate 
applications of heat; data on 
strength vs temperature for epoxy 
adhesives; cost of heat resistance, 
and the like. 


Voltage Regulator. North Amer 
ican Philips Co., Inc., 750 S. Fulton 
Ave., Mt. Vernon, N. Y., has avail- 
able a new engineering bulletin, 
with data on a new Norelco 3-kva 
a-c voltage regulator for use with 
x-ray diffraction equipment. Illus- 
trated with photographs, the litera- 
ture covers characteristics,  in- 
cluding line voltage, output load, 
output voltage, output current, 
regulation, load power factor, har- 


monic distortion and time constant. 


Controller. Minne- 
apolis-Honeywell Regulator Co., 
Wayne and Windrim Aves., Phila- 
delphia 44, Pa. Specifications sheet 
$1010-1 describes the model 077 
electronic temperature controller. 


Temperature 


The unit discussed is a nonindicat- 


OPHAR 


---WAXES 
~--COMPOUNDs 


Zophar Waxes, resins and 
compounds to impregnate, 
dip, seal, embed, or pot elec- 
tronic and electrical equip- 
ment or components of all 
types; radio, television, etc. 
Cold flows from 100°F. to 
285 °F. 


cracking at 76°F. plain or 


Special waxes non- 


fungicidal. Let us help you 


with your engineering prob- 


lems. 


For immediate service contact 


L. E. Mayer, Sales Manager 
A. Saunders, Technical Director 
H. Saunders, Chemical Laboatory 


Phone SOuth 8-0907 


ZOPHAR MILLS, inc 
112-130 26th Street, 
Brooklyn 32, N. Y. 


Specialists in designing and manufacturing of all- 
purpose fasteners and wire forms. Tool to pro- 
duce over 1000 styles in any screw size, material, 
finish, quantity, to your specifications. 


Serving Industry for Thirty-five Years 
— OTHER PRODUCTS — 


Yt 
WIRE STRIPPERS & CUTTERS 


@ TOOLS @ DIES @ STAMPINGS 
Bulietins on complete line upon request 


WENCO MANUFACTURING CO 
1133 W. Hubbard $t., Chicago 22, 1 U.S.A 
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NEW PRODUCTS continued 


i device which nerate n the 


pera 
balanced bridge principle. It can 
be supplied as a single point con- 
troller, using a single bulb; as a 
differential controller, for control 
on the temperature difference be- 
tween two bulbs; or for cascade con 


trol, using two bulbs 


Control-Resistor Catalog. Claro- 
stat Mfg. Co., Inc., Dover, N. H 


trol or resistor for the usual run 


tions can be found in 


of applica 
catalog No. 56. Among the listings 
are composition-element and wire- 
wound controls in several sizes in- 
cluding miniaturized versions, con 
venient field-attached shafts and 


switches, power rheostats, sound 
system controls, precision ol 
laboratory-grade controls, vire 
wound fixed and adjustable re 
sistors, precision deposited-carbon 
resistors, ballasts, line-voltage 
regulators, fuse-typ resistors, 


and the 


power re istor de ade be % 


like. 


Panel Instruments and Acces- 
sories. General Electric Co., Schen 
ectady 5, N. Y. Bulletin GEC-368H 
is a 12-page booklet describing the 
features, application, construction, 
dimensions and other data of 24, 
34 and 44 in. sizes. Photographs, 
diagrams and prices are included. 


Thermocouple Circuit Restorer. 
The Peerless Electric Co., Elec- 
tronics Division, W Market St., 
Warren, Ohio. Catalog R-26 de- 
scribes the thermocouple circuit re 


storer, a device for renewing prope! 


electrical conductivity through 
thermocouples and _ thermocouple 
circuits used in heat-treating, melt 
ing and other processing opera 
tions. 

Diagrams, installation photos and 
recorder chart reproductions illus 
trate how the Restorer monito! 
couples and thermocouple circuits 


transmitting emf to temperature 
indicators, recorders and con 


trollers 


Magnetic Bobbin Cores. Burroughs 
Corp., 1209 Vine St., Philadelphia A 
Pa. A new 4-payge folder describes 
the development, characteristics, 


applications and services available 


in connection with the line of Bi- 
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“TEMPBRAID” 













































FOR -$0°C. TO +250°C. OPERATION 













Wherever cost, space, weight and 
production time are a problem... 
such as in electronic computor 
installations—telemetering equipment 
and missile and aircraft wiring 


.» + Tempbraid” offers the solution. 


“TEMPBRAID” cables come in 
2 to 30 conductors in sizes 12 
to 30 AWG. These cables are 


available with Teflon insulated 


METALBRAID -—— 


A flat harness woven 


conductors with a 5 mil (.005”") of tin/lead or silver 
1. oir re] i 

wall, or the conventional Type pene ages + 

harness eliminates 


E and EE insulated conductors lacing cord, binding 

that conform to MIL-W-16878, a 

iT SOLDERS 
IN PLACE 


and a combination of coaxial 


cables. 














26 WINDSOR AVE., MINEOLA, NEW YORK 














NUCLEONIC 


POD eT LY 


Specialists in the Unusual 


Electroplated 
WIRE 


for many different 
applications 


> 


More and more people are turning to us for electroplated wire. 
We electroplate by continuous methods o wide variety of wire in 
© range of diameters from .035"' to the smallest available. In our 
laboratory, Tungsten wire as small as 00015" has been electro- 
plated with Gold . . . New applications for electroplated wires on 
different base materials are being developed from time to time. . . 


Your inquiry is invited. Consult our staff, without 
re obligation, about your specific wire problems. 
7 ; : 


a 4 ah “4s: . 
Pam eg Seen a, 


STRAIT eae 


121 SOUTH COLUMBUS AVENUE, MOUNT VERNON, NY 


NEW PRODUCTS 


Mag tape-wound magnetic bobbin 
cores. Materials, widths, thick- 
nesses and bobbin sizes are listed 
for standard cores of Molypermal 
loy and Orthonik. The company 
points out that these cores feature 
unusual uniformity to assist the 
design engineer in the application 
of magnetic cores as a working com 
ponent in electronic systems. 


Angular Position Encoders. The 
Electronics Division, The Baldwin 
Piano Co., 1815 Gilbert Ave., Cin 
cinnati 2, Ohio, has published a 
comprehensive 8-page bulletin de- 
scribing new 13-digit and 16-digit 
optical-type analog to digital angu- 
lar position encoders, 

Well illustrated, the bulletin gives 
detailed information on the opera- 
tion and construction of the two 
models and describes the manufac- 
ture of Baldwin binary and other 
type code disks. Encoder and code 
disk specifications are included. 


Magnetic Shielding. Perfection 
Mica Co., 20 North Wacker Drive, 
Chicago 6, Ill. Release 103 describes 
how to protect tape recordings from 
various low and high intensity mag- 
netic fields by storing or carrying in 
Fernetic and Co-Netic protective 
cans. Typical dimensions and prices 
are given on Fernetic, Co-Netic, 
Fernetic-Co-Netic, and Co-Netic 
Fernetic rectangular cans, flat 
sheets, cylinders, crt shields, trans- 
former cans and tachometer shields. 
Data sheet 103-A gives termi- 
nology and example sheet from 
laboratory test reports on shielding 
high, medium and low intensiti 
with Fernetic and Co-Netic mag 


netic shielding materials. 


Digital Pulse Generators. The 
Jacobs Instrument Co., Bethesda 14, 
Md., has available a bulletin an 
nouncing the Digipulsers, a series 
of instruments which emit a con 
tinuous train of equally spaced 
pulses. The Digipulsers measure 
141i by 6} by 7 in. and weigh 84 Jb. 

The units described, fitted for 
laboratory and industrial use, may 
be used as lightweight precision in 
tervalometers in the field or in air 
craft, Characteristics are outlined 


Thermocouple Data. Barber-Col 
man Co., Rockford, Ill. Bulletin F- 
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, 


5228-3, a 40-page booklet, discusses 
construction and application of 
thermocouples and radiation detec- 
tors as used on industrial control 
applications. Included is informa 
tion on how to check thermocouples, 
how to make thermocouples, how to 
select and size thermocouples, plus 
other useful information for in- 
strument men. 

Also given are standard thermo- 
couple temperature-millivolt equiva- 
lents 


with temperatures 


expressed on the 


being 
international 
1948. The 


expressed 


temperature scale of 


electromotive force is 


in absolute units. 


H-V Pressurized Connectors. 
DeJ UR-AMSCO Corp., 45-01 North- 
ern Blvd., Long Island City 1, N. Y. 
The 2-color, 2-page bulletin 46C on 
the new h-v pressurized precision 
Continental connectors in 2 and 3 
contacts for AN24 shell includes de- 
scription, specifications, actual size 
illustrations, mounting and clear- 
ance dimensions and electrical rat- 
ings. 


Soldering Instruments. 
Gauden Road, Clapham, 
S.W. 4, England, has 
literature on 
ments and 


Adcola, 
London, 
available 
its soldering instru- 
allied 
signed to accelerate production and 
reduce 


equipment de- 
manufacturing costs. In- 
cluded are illustrated data on a 
quick-heating solder pot, the Secun- 
dus electric soldering instrument, 
the P.V.C. electric stripper and a 
soldering instrument shield 


Rotating Components. Norden- 
Ketay Corp., 555 Broadway, New 
York 12, N. Y. 
folder 


gulletin 376 is a 


4-page giving the charac- 
teristics of over 138 synchros, servo 
The bulletin 


was prepared to provide engineers 


motors and resolvers. 


with an easy guide for the selection 
of rotating components, 


Glass-Sealing Alloys. Driver-Har- 
ris Co., Harrison, N. J. A 4-page 
folder contains a description, prop- 
erties listing and thermal expan- 
sion chart for 4 alloys (Therlo, 142 
alloy, 152 alloy and 146 alloy) for 
glass-to-metal sealing of both hard 
and soft glass. The alloys described 
are available as rod, 
sheet foil 


wire, strip, 
and in special shapes. 
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Brew Delay Lines are 


Distributed 
Constant 


lumped 
Constant 


Ultrasonic 


- 
'o © =e 
| THE engineering co. 7 ase ST., suet 5, 
| 
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quality parts « 


long or short runs 


machines and 


IND 


. . . custom made to 
meet your most 
exacting requirements 


Brew offers complete design, devel- 
opment and large scale production of 
delay lines to meet your most critical 
requirements covering an ex- 
tremely wide range of characteristics 
... for both commercial and govern- 
ment applications. 


Each line is custom made to exactly 
satisfy your needs. You get the bene- 
fit of continuous research and devel- 
opment and experience on all type 
lines. Latest packaging techniques, 
dependable materials, special manu- 
facturing and test procedures assure 
you of finest quality, ultra compact 
units with best possible operational 
characteristics. 


¢ 


“rompt delivery on prototype and 
production quantities. Catalog 54 
gives the complete Brew story. Send 
for your copy. 


Richard D. Brew and Company, Inc 


Concord, New Hampshire 


design - development manutacture 


precision, deep drawn 


KOVAR 
PARTS 


—from 1/4” dia. and 3/4” 
deep, .025” thickness 


Consult the Engineering Company for 


r sub-assemblies of steel, 


aluminum, copper, brass, kovar, nickel 


and monel. Fast, economical service on 


The most modern 


micro-precision tools 


assure highest accuracy. 


A ths Meee] 8 ae 


your shetches 


Y 


2 


N. J. 


& Pick | 





LIEN OR NE LOTT TCE A Re 


Plants an 


i People — 


Edited by WILLIAM G. ARNOLD 


Industry plant and facility expansions continue at rapid rate as more manufacturers 


enlarge production space. Changes in engineering and executive personnel are announced 


by major companies. More acquisitions and mergers are completed. 


RCA Unveils New Missile Plant Addition In New Jersey 


To Proving the design, engineer- 
ing, and manufacturing space for 
the ‘Talos’ guided missile project, 
RCA has completed one phase of an 
enlargement program which more 
than doubles the engineering space 
and laboratory facilities of its 
Moorestown, N. J. missile and sur- 
face radar engineering plant. The 
new the 
was opened 
officially by General David Sarnoff 
and other officers of RCA with the 
unveiling of a plaque at the dedi- 
cation ceremonies. 

The original plant comprised 
145,000 sq ft of total building 
space and provided employment for 
approximately 600 people, compared 
with today’s building space of 264,- 


building, which 


original 


joins 
construction, 


000 sq ft and employment of more 
than 1,500 persons. 
the 
monies, military guests attended a 
special program which reviewed the 
firm’s defense electronic products 
activities and achievements, 


> Tubes—RCA also announced that 
Leonard Gillon, manager of manu- 
facturing in the television picture 


Following dedication 


cere- 


General Sarnoff, left, and H. R. Wege, manager of missile and surface radar operations 


tube section of the plant in Marion, 
Indiana, has been appointed plant 
manager. He succeeds W. T. War- 
render, who has been named gen- 
eral manager of the newly formed 
components division, with head- 
quarters in Camden, N, J. 

Gillon joined the company in 1929 
as a machine attendant at Harrison, 


N. J. In 
general 


1940 he was appointed 
the 
department at 
plant in 
Ind., and for 14 years held succes- 


miscel- 
the 
Indianapolis, 


foreman of 
laneous parts 
company’s 
sive positions there as manager, 
materials and production controls; 
superintendent, and then manager, 


glass receiving tube manufacture. 


[T&T Elects President, Sells Capehart, Appoints Engineers 


EDMOND H. LEAVEY has been elec- 
ted president of IT&T, filling the 
top executive position held by the 
late William H. Harrison. 

Elected a vice-president of IT&T 
in 1952, he became president of the 
corporation's central research divi- 
sion in the U.S., Federal Telecom- 
munication Laboratories in Nutley, 
N. J. in 1953, and president of In- 
ternational Standard Electric Corp. 
in 1954. He is a director and officer 
of numerous other IT&T companies, 

He has traveled extensively for 
IT&T in connection with its world- 


340 


wide operations and, prior to join- 
ing the corporation, had extensive 
experience in both the operational 
and administrative fields of engi- 
He was chief of the logis- 
tics division of Supreme Headquar- 


neering. 


ters of the Allied Powers in Europe 
(SHAPE) before his retirement 
from the Army with the rank of 
Major General in 1952. 


> Sale—The television, high-fidel- 
ity phonograph and radio business 
of IT&T’s Capehart-Farnsworth Co. 
has been sold to the Ben Gross Corp. 
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R-W Data 
Reduction Center 
now under 
construction 


The Role of 
INSTRUMENTATION 
and TEST EQUIPMENT 
in Systems Work 


The complexity of modern weapons systems, as well as certain elec- 
tronics systems for industrial applications, is such that the design and 
installation of instrumentation for obtaining experimental test data 
and converting it into usable forms has become a highly specialized 
field of technology. 

A closely related field is that of test equipment needed for the 
adjustment and maintenance of the end-product hardware, both in the 
manufacturing plant and in the field. Experience has shown that the 
effectiveness of a major new system frequently falls short of its poten 

Denver plant now under tialities because of inadequate attention to this essential supporting 
construction will augment the activity 

Division’s manufacturing facilities In The Ramo-Wooldridge Corporation, the Electronic Instrumenta- 

tion Division has the mission of bringing to the areas of instrumentation 

and test equipment a level of competence that is adequate to deal with 

the often very difficult problems that need to be solved in such work 

Assignments undertaken for a number of government and industrial 
customers include such diverse projects as flight instrumentation, 
data reduction equipment, and transistorized power supplies. Another 
important project of this Division is that of providing The Ramo 
Wooldridge Data Reduction Center with a system and arrangement of 
equipment carefully designed to meet the company’s specific require 
ments. Also in progress is the development and fabrication of field test 
equipment for an electronic system R-W now has in early production 

A unique and important feature has been incorporated into the 
services offered by the Electronic Instrumentation Division. For each 
project, an advisory committee is established composed of experienced 
systems engineers from other divisions of the company. By period 
reviews, such advisory committees assure that the development work 
of the Electronic Instrumentation Division takes into account the very 
special and often not well understood needs which arise in systems wor} 


Instrumentation development 
P Further information about this R-W activity can be obtained b 


writing to the Director, Electronic Instrumentation Division 


The Ramo-Wooldridge Corporation 


B730 ARBOR VITAE STREET - LOS ANGELES 45 CALIFORNIA 
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of New York City. Gross 
censed on a non-exclusive basis 
under certain U.S. patents based on 
inventions of Capehart-Farnsworth 
employees, Ownership of these pat- 
ents will be retained by IT&T. 

The Ben Gross Corp. has indi- 
cated that it will continue with the 
manufacture of high quality prod- 
ucts under the trademark name of 
Capehart. 


will be li- 


Disposition of present inventory 
and other details are to be deter- 
mined, 


> Appointments—-Robert S. Caru- 
thers has joined the executive staff 
of IT&T as director of telephone 
systems research and development. 
He will coordinate all the work in 
this field 
on both in 


currently being carried 
the United States and 
abroad by IT&T and its associated 
companies. 

Caruthers’ business career started 
with the U.S. Bureau of Standards 
in Washington, D. C., and in 1929 
he joined the technical staff of Bell 
Telephone Laboratories in New 


York. Later, when operations at 
Murray Hill were expanded, he was 
transferred to that point. He joined 
Lenkurt Electric in 1952 as chief 
development engineer. He _ holds 
more than 20 patents. 

Frank M. Viles, Jr., has been ap- 
pointed technical director of the 
components division of IT&T’s Fed- 
eral Telephone and 
Clifton, N. J. 
from Litton Industries, where he 
was administrative assistant to the 
general manager. 


fadio Co. in 


He comes to Federal 


Leeds & Northrup Opens New Instrument Factory 


LEEDS & NortTurup Co. officially 
opened its new instrument plant in 
North Wales, Pa. Land and build- 
ings cost about $4 million; inven- 
tory and equipment about $7 million 
more, 

The and office 
areas provide over 6 acres of floor 


and 


manufacturing 


space are set in a 129-acre 
tract. 
There 


ployees at 


will be about 1,300 em- 
North Wales, including 
not only some of the firm’s manu 
facturing people but also some from 
the departments of engineering, in- 
dustrial engineering, personnel, ac- 
counting The 
L&N headquarters, and all manu- 
facturing of instru- 
ments, furnaces and certain other 
products, will remain at the long 
established 


and maintenance. 


laboratory 


company location in 


: ey » Pog 
aa * 


1 on a 


is 


Leeds & Northrup instrument plant in North Wales, Pa. 


Philadelphia. 
the 


Products to be pro- 


duced at new plant include 


recorders, combustion controls and 


other automatic instrumentation. 


GE Organizes Industrial Laboratory, Plans Florida Plant 


GENERAL ELECTRIC is organizing a 
new laboratory to concentrate on 
development of new products, tech- 
niques and systems for the indus- 
trial electronics field, a business ex- 
pected to double in size in the next 
five years. 
Donald E, 


manager of 


Garr wa 
the 
department in 


appointed 
GE's 


Syra- 


new unit in 
laboratories 
cuse, 

Garr currently is heading a study 
team formulating plans for the lab- 
oratory, including initial work proj- 
ects and 
permanent 


location of a 
facility. He 


manager 


size and 
laboratory 
previously was of electri 
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Donald E. Garr 


cal engineering at the firm’s general 


engineering laboratory. He joined 


General Electric in 1936. 

G. L. Haller, manager of the lab- 
oratories department, said that over 
twenty GE 
the company’s electronics division 
currently have a_ vital 
either in the manufacture of in- 
dustrial electronics products or in 


departments outside 


interest 


the sale of systems which lean heav- 
ily on such products. 

Dr. Haller that the 
trial electronics laboratory 


said indus- 

will 
start operations during the early 
summer with a smali nucleus of en- 
gineers working at Syracuse and 
Schenectady until a permanent head- 
quarters facility is established. He 
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what is 
grey 
matter 
worth? 


For the engineer or scientist who 
has enough to make him different, 
grey matter is worth a rewarding 
life of creative achievement in 

a working climate where ideas are 
King...and the benefits measure 
up to the man and his mind. 


For 56 years Firestone has grown 

on grey matter — in Research, 
Development and Production. Now, 
simply, we need additional grey matter 
for such Firestone “‘firsts’’ as the 
“Corporal” surface-to-surface ballistic 
missile. Here are just a few of the 
Engineering activities in which 
Firestone needs more grey matler: 


Electronics Systems 
Mechanical Systems 
Propulsion Components 
Flight Simulation 


Mechanical Structures 
and Dynamics 


Stress Analysis 
Metallurgical Lab 


If you're the man with extra grey 
matter who wants the chance to really 
use it, write us today.We’ll put you 
in touch with a Firestone man who 
has your kind of grey matter, too. 


Firegtone 


GUIDED MISSILE DIVISION 


RESEARCH *® DEVELOPMENT * MANUFACTURE 


“Rind your Future at Firestone Lo Angele « Monterey 


WRITE: GCIENTIFIC STAFF DIRECTOR. LOS ANGELES 54. CALIF, 
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a 
2° 


thinking 
of resistors? 


think of 


SPEER 


and send for this valuable 
catalog ! 


It will give you helpful information 
about the complete line of Speer 
Resistor Products—specificationas, 
characteristics and applications: 


* Fixed Composition Resistors 
* Phenolic Coil Forms 
* Iron Coil Forms 


Write for your copy today. 


Other Speer Products 
for the Electronics Industry 


anodes « contacts « fixed carbon resistors 
coil forms « discs « brushes « battery 
carbon « graphite plates and rods 


also R, F. coils « fixed composition capac 
itors « chokes made by Jeffers Electronics 


SPEER RESISTOR DIVISION 
SPEER CARBON COMPANY 


Bradford, Pennsylvania 


Send me the Speer Resistor Catalog 
Name — s 


a os 


Company 


Address . —o 


City Zone State 
sone J 


Want more information? Use post card on last page 
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PLANTS AND PEOPLE (continued) 


expects about 50 people to be on the 
technical staff by year’s end. 


> Florida—-GE also announced 
plans to establish an electronics 
plant in the St. Petersburg-Clear- 
water area, the firm’s first manu- 
facturing facility to be constructed 
in Florida. 

The proposed plant will produce 
electronics equipment for Sandia 
Corp. of Albuquerque, N. M., prime 
contractor to the Atomic Energy 
Commission, The General Electric 
x-ray department will operate the 
new facility. 


The new plant will employ from 
600 to 700 people and will have an 
annual payroll of about four mil- 
lion dollars. A. 
named plant manager. Ground will 
be broken for construction late in 
May. It is planned to have the 
plant in operation by December 30, 
1956. 

There 150,000 sq ft of 


floor space in a one-story manufac 


F. Persons has been 


will be 


turing building and an attached two 
story office building. 

A small number of key employees 
will be transferred from the head- 
quarters of the x-ray department at 
Milwaukee, Wisconsin. 


NCR Dedicates Electronics Division 


New National Cash Register electronics plant in California 


THE NATIONAL CASH REGISTER Co. 
dedicated its new electronics di- 
vision in Hawthorne, Calif. 

The 52,000 sq ft structure is 
devoted to research and design ac- 
tivity in advanced electronic com- 
puters and auxiliary equipment for 
business systems. Management at 
the division includes D. E. Eckdahl, 
division manager; D. J. Daugherty, 


manager of engineering depart- 
ment; Mare Shiowitz, manager of 
product 
Alfred 
projects 
Valenti, 


services department. 


development 
Doig, 
department; 


department; 
manager of special 
and R. J. 
manager of engineering 

The division has 225 employees, 
consisting principally of engineers, 


mathematicians and scientists 


General Instrument Buys Micamold 


GENERAL INSTRUMENT CorP. has 
reached an agreement to purchase 
all outstanding capital stock of 
Micamold Electronics Manufactur- 
ing Corp. The acquisition is sub- 
ject to shareholder approval. 
Under terms of the agreement, 
all Micamold’s outstanding stock 
is to be purchased at the apprexi- 


mate book value of its shares on 


December 31, 
able 20 


1955, $2,494,000 pay- 
and the 
balance in long-term notes matur- 


percent in cash 
ing annually over a five-year period 
from March 1, 1958, to March 1, 
1962, with options for the 
purchase of 210,000 
strument 


along 
General In- 
shares, 

Micamold and its subsidiary re- 
port for 1955 


combined sales of 
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$7,350,000 and earnings of $293,- 
000 before taxes The 
plants at Brooklyn, N. Y 


W ell, Va 


has 


l'aze- 


firm 
and 


Loral Electronics 


Builds New Plant 


LORAL Corp. broke 
plant in New 


River Avenue 


ELECTRONICS 
ground for its new 
York City on Bronx 

The plant will be one 
blocks long. It 


occupy 100,000 sq ft of space on five 


story high 


and three city will 
acres, 


Leon Alpert, president, 
that this is the first in a 
expansion 


moves presently 


planned. 


Texas Instruments 

Consolidates Divisions 
THE 
components 


semiconductor products and 
of Texas In- 


combined to 


divisions 
struments have been 
improve customer 
increase product 

The 
ponents division ji 
president Mark 
formerly in charge of the 


service and to 
ion effic ien¢ \ 
new emiconducto} 
headed by 
Shepherd, 
semicon 


division J P, 
formerly 


ductor products 


Rodgers, Jr., general 


manager of the components divi- 


sion, has been appointed assistant 
vice-president and marketing man 
division 

divisional appointments include: 
W. E. Love, sales 
ager; Z. W. 


and Leslie King, 


ager of the new Other 


planning man 
Pique, sales manager 
products manage} 

The divisional consolidation has 
altered the 


the new 


construction plans for 


plant on the recently ac 
quired 250-acre tract near Richard 
son, Texas. Plans originally called 


for a 150,000 sq ft plant, but con 
solidation of the two d 

increase the new plant 

200,000 sq ft. Cons 

gin thi 


year, 


scheduled in 1957. 


> Apparatus—T!] 


new appointments ir 


announced 

apparatus 
division. ‘4 hey incl ‘aj 
Covington, controller; 


ton, personnel director; 
chief 


and Ingram Lee II, prod 


Owen, industrial engineer; 


iction Man 


ager the apparatu division 
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Read what a user says about 
Genisco G-Accelerators! 


festing 
components 
and complete 


packages to 
MIL 5272A? 


instruments 


machine, a U 


Model B G 


4 forces or 


MODEL 
NUMBER 


lt 


eT 


90 mc BANDWIDTH “== ‘ 


United States Gauge, Sellersville, Pa., 
purchased a Genisco Model B78 G-Accelerator 
to assist in the development and testing of new 
Gauges from 1” 
and accumulator applications, to pressure trans- 
ducers for guided missiles have been tested under 
acceleration forces up to 75 g's 

Commenting on the performance of the 
S. Gauge engineer said: “Particu- 
larly useful are the rotating pressure ports (air 
system) and slip rings. In my opinion, the Genisco 
Accelerator is a well-designed piece 
of equipment, easy to set up and operate, and 


G-RANGE 
10 to 120 
30 to 75 


recently 


ize for hydraulic 


has require d only minor maintenane e. 

If you need to subject components to simulated 
to calibrate 
ometers, contact your Genisco representative for 
compl te information on Genisco GC Acce lerators. 


and evaluate acceler- 


NOW FOUR STANDARD MODELS 


“RADIUS OF 
CAPACITY GYRATION 


25 ibs 8” 


cube 


100 Ibs 18” cube 


| » 800 6 1-ib. objects 
).01 to 60 | 300 Ibs. . 30” cube | 


2233 Federal Avenue 
Los Angeles 64, California 


Reliability first 


200 CPS to | Ueda, 
; 


Extended bandwidth, high voltage output, 
and fast rise time makes the -SKL- Model 
214B Chain Pulse Amplifier extremely use- 
ful for detailed studies of pulses. A specially 
designed terminating cable provides direc- 
tion connection to the deflection plates of a 
cathode ray tube. The flat frequency response 
and linear phase shift of the Model 214B 
Chain Pulse Amplifier are valuable in the 
testing and development of pulse circuits 
for radar, nuclear, and UHF research. 


For further information 
write for Bulletin 214-2. 


y¢ 


FEATURES: 
® Rise Time: 0.006 usec. 
© Pulse Gain: 30 db 


® Maximum Output 
Voltage: 125V 


® Bandwidth: 
200 cps — 90 me 


© Stabilized screen supply 


SPENCER -KENNEDY LABORATORIES, INC. 


1320 SOLDIERS FIELD ROAD, BOSTON 35, 


MASS 


Want more information? Use post card on last page 





se 
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TCC SIT 
UO SM ATT hs 


Now YOU CAN TEST dynamic charac 
teristics of all common types of 
diodes—including both germanium 
and silicon——more accurately, rap 
idly, and easily than ever before 


@ Full-screen display of forward and 
reverse Characteristics separately 
gives four times the previou 
visibility for greater speed and 
accuracy, 

Feed-out connection permits us« 
of external ‘scope for even large! 
display. 


Dual inputs provide for high-speed 
comparison or differential check- 
ing against standard diode or 
resistor 


Forward-scale sensitivity is in- 
creased to 1 volt/inch 


Forward-scale current ranges are 
10, 20, and 50 ma/inch; current 
adjustable from zero to 100 ma 


Reverse-scale voltage ranges in- 
creased to 50, 100, and 250 volts 


inch; voltage adjustable from 
zero to 500 volts 


Reverse-scale current ranges in 
creased to 1, 10, 100, and 1000ya 


Provision for 
compensation 


diode-capacitance 


Accuracy + 5%. 


Size 9-2 7-Vs 14 inches. 


ZAC 


Ly 


Want more information? Use post card on last poge 
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PLANTS AND PEOPLE (continued) 


engineering department, W. R. 
Bailey and Ronald F. Keener have 
been appointed assistant chief en- 
gineers, reporting to assistant vice- 
president H. J. Wissemann. 

All those 
with 


have been 
Instruments for 
John A. F. 


director of 


concerned 
Texas sev- 
eral years. Gerrard is 
geophysical re- 
search in the central research divi- 


He is 


in charge of basic and exploratory 


now 
sion of Texas Instruments. 


research into technique and instru- 
mentation for geophysical explora- 


Simpson Aids U.S. As: 


A. J. Milewski, left, of Simpson 
Instrument in Calcutta 


NIRODE RANJAN DAS GUPTA of 
India made a three-day 
study of the Simpson Electric Com- 
pany’s Chicago plant to learn more 


recently 


about mass production and specifi- 
cally about mass production of elec- 
trical measuring instruments. He is 


makiny a six-month tour of the U.S. 


ord Motor Company 


Moror Co. sub- 
company 


scientific and 


FORD 
sidiary 


formed a 
which will 
technolo- 
from 
guided missile systems to possible 
Ford's 


commitment for the new 


span 
advanced 
gical operations ranging 
exploration of outer space. 
initial 
firm of $10 million will go for re 
earch and development facilitie 
Total investment in such facilities 
is expected to run around $14 mil- 
lion. 
Called 


Aeronutront System 


in Chicago and N. FR. Das 


tion for petroleum and minerals. 
Dr. Gerrard formerly di- 
rector of geophysical research for 
Houston Technical Laboratories. 
He replaced Dr. Hal J. Jones, who 
is now chief engineer of HTL. 
Prior to his coming with the TI 
companies in 


was 


1954, Gerrard was a 
vice-president of Electro-Technical 
Laboratories, Houston, and before 
that 
with 


was a technical supervisor 
Northwest 
Calgary, and 
California 


Seismic Surveys, 


a geophysicist with 
Standard Company of 


Canada. 


istance Program 


Gupta of National 


Technical Assist 
His job back in Cal 
supervisor of 


as part of the U.S 
ance Program 
cutta is repairs at 
the National Instrument factory. 
Simpson also announced forma 
tion of an avionics division, headed 
by Dudley Hansen. 


aircraft-indicating instruments 


It will produce 


Moves Into Missiles 


Inc., the 
headquarters in 


subsidiary will have its 


California. Con 
struction of research and develop 
ment facilities for the new firm is 
expected to start by the end of 1956 
and be completed in 1958. Between 
1,000 and 2,000 people may even 
tually 
For production facilities the com 
pany will either build new plants 
or use some of the facilities that 
Ford has located in the U.S. 


Nucleus 


be employed in the facility. 


of the new company will 
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be a group of scientists and engi- 
neers who formerly were organ- 
ized under the name of Systems 
Research Corp., a Los Angeles firm 
engaged in research and develop- 
ment in the design of weapons sys- 
tems. It was formed by scientific 
personnel who were formerly with 
Lockheed’s missile systems division 
A seven-member board of di- 
rectors includes Henry Ford, E. R. 
Breech, president and board chair- 
man of Ford, respectively; Gerald 
J. Lynch, director of Ford's office of 
defense products and governmental 
relations; Ernst H. Krause and 
Montgomery H. Johnson of the 
SRC group and Andrew Kucher, 
director of the Ford scientific lab- 
oratory. A chairman and a seventh 
member will be announced later. 
Lynch, who is resigning his pres- 
ent position with Ford to become 
president of the subsidiary, said: 
“We expect to take a missile or 
other project and see it through 
from its very conception 
manufacture, and possibly eve 
its utilization and maint 
“And when the nev 
gets to the point where it is ready 
to start production, it either will 
build new plants or use some of the 
modern, highly versatile facilities 
which Ford Motor Company has k 
cated strategically in all parts of 


the country.” 


> Personnel—Dr. Krause, formerly) 
president and board chairman of 
SRC, has been named vice-presi- 
dent—research and development, 
and Dr. Johnson, who was director 
of SRC’s physics and nucleonics 
division, has been appointed di- 
rector of research and development. 

In another key assignment, Dr. 
Joseph YV. 


president and directo) f SRC’s 


Chary k, Wri Wa vice- 


aerophysics division, ha been 
named head of the aerodynamics 
and propulsion division 

A former associate director of 
research at the Naval Research 
Laboratory in Washington, D. C.., 
Krause was with Lockheed Aircraft 
before forming SRC 

Johnson also i a 
member of the Naval Re 
oratory and Lockheed 
former faculty member at 
York University and the Univers 
of Maryland. 

Charyk ha 
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ACTUAL SIZE 


0.01 ounce-inches 


TT2aKI 


La 
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Jewel bearings for lowest torque, and superior seal against 
surroundings that contain abrasive dust, make this new, Model LI r% 
Waters pot the ideal unit for high-reliability service where minimum 
torque is essential. With torque low enough to permit actuation by a 
Bourdon tube or a bimetallic thermal element, this potentiometer 
offers new advantages in sensitive-instrument applications as well 
as in computer, servo, and selsyn uses, Check your needs with these 
specifications : 

Maximum torque: 
Dissipation: one watt at 80° Centigrade 
Resistances: 100 ohms to 100,000 ohms 
Weight: Ya ounce 
Outside diameter: 0.885 inch Body depth: % inch 
Linearity: 0.5% standard; on special order, 0.25% 
Winding angle: 354° standard; on special order, 360 
Ganging: to six decks with no increase in diameter. 


0.01 ounce-inch 


Where the features of a ball-bearing potentiometer are desir- 
able, specify Waters Model LT % “Lo-Tork” potentiometer, 
Write for data sheets on jewel-bearing and ball-bearing pre- 
cision wire-wound potentiometers. 
Do you ever need pots that are “just a bit different’’? 
Maybe we can help you — by modifying a standard 
Waters design or by taking a bold, new approach. Tell 
us your need and we'll tell you what we can do. 


My a UP 


APPLICATION ENGINEERING OFFICES 
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Lockheed and was on the faculties 
of California Institute of Tech- 
nology and Princeton University. 
He has been associated with the 
Advisory Group of Aeronautical 
Research and Development of the 
North Atlantic Treaty Organiza- 
tion 


IBM Elects 


Chief Executive 


Thomas J. Watson, Jr., left, and Thomas 
J. Watson, Sr. 


THOMAS J. WATSON, JR., has been 


elected chief executive officer of 


_IBM. 


He has been president of the 
company since January, 1952, and 
will continue in that office. Thomas 

Watson, Sr. will continue as 


board chairman 


U. S. Telecommunications 
Advisory Board Set 


A TELECOMMUNICATIONS Advisory 
Board, under Office of Defense Mo- 
bilization chairmanship, was estab 
lished by Defense Mobilization or- 
der 

Primary function of the board 
is to advise the director of defense 
mobilization on the effective use of 
telecommunications programs in 
over-all government mobilization 
activitie 

The board, to be headed by Major 
General Jerry V. Matejka, USA, 
(Ret.), ODM assistant to the di 
rector for telecommunications, will 
be made up of representatives from 
the Departments of State, Defense 
and Commerce, the Central Intel- 
ligence Agency, Federal Civil De- 
fense Administration and the Fed 
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AUTOMATIC 


Tape Scheduled 


TESTING with 
the New LAVOI E 


he 
A Ut 64108 


ELECTRONIC 
EQUIPMENT 


SETS UP ENTIRE TEST 
WITHIN HALF A SECOND 


Actuated by a simple punched paper tape, the 
Robotester eliminates the cost and bulk of 
special program boards, “black boxes” and 
sample units...does away with tedious hours 
of preparation. Tapes are easily duplicated or 
punched on the job for multiple and remote 
testing. Compact, light weight. 


SPECIFICATIONS 


Measurement: DC resistance. 

Range: 0 to 10,000,000 ohms in 1 ohm steps 
or + 1%, whichever is greater. Internal 
standard resistors are + 1%. 

Tolerance: 5%, 10%, 20% with limits of 
either smaller than,” +," or greater than’ 
selected internal standard. Will reject all re- 
sistance values outside standard tolerances. 
Any of the three tolerance values and three 
limits may be selected on the tape for any 
external measurement, and successive tape- 
programmed measurements need not have 
the same tolerances. (May be “mixed” in a 
series of measurements.) 

Number of measurements: Between any 
two of 240 points, or over 57,000 possible 
measurements per set-up. 

Speed: Approximately 120 measurements 
per minute. 

Dimensions: 20” wide x 13'4” high x 18” 
deep (overall). 

Weight: 90 pounds 


MORGANVILLE 1, NEW JERSEY 


REPRESENTATIVES 
ALBANY, J. A. Reagan Co., Albany 8 
Southeastern Industrial Instruments, Exchange 7801 
BALTIMORE, Thomas L. Taylor, Belmont 5-9126 
CHICAGO, R. Edward Stemm, EStebrook 9-2700—DEN 
VER, Allen |. Williams Co., EUCLIO, O., 
Electro Sales Associates, Redwood 2-7444 — FORT 
WORTH, Mitchell Speairs Co., Walnut 3-8811—HART- 
FORD, M. S. Coldwell, Jackson 2-5832-LO$ ANGELES, 
T. Louis Snitzer, Webster 8-2074—MONTCLAIR, WN. }., 
Louis A. Garten & Associates, Pilgrim 6-2900 — SAN 
MATEO, R. L. Pfieiger Co., Fireside 5-1134—SEATTLE, 
Testco, Mohawk 4895—ST. LOUIS, Edwin H. Murty, 
Jefferson 1-2075; Foreign: Ottawa, CAN., Computing 
Devices of Canada, Ltd., Parkway 8-1761. W. Y., Frazar 
& Hansen, Ltd., WOrth 4-3454, also SAN FRANCISCO, 
Exbrook 2-5112 


ATLANTA, 


Main 3-0343 
main JUI4S5 


Want more information? Use post card on last page 
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PLANTS AND PEOPLE continued) 


Commission. 
the FCC 


eral Communica 
Edward Webster 


repre sentative on 


Audio-Video Names 
Chief Engineer 


IRVING KAUFMAN has .been 
pointed vice-president in charge of 
engineering at Audio-Video Re- 
He has been chief en- 


1955 


ap- 


cording Co. 
gineer of the 
and will supervise all engineering 


company since 
personnel and facilities. 

He joined the 
senior studio engineer. In 


1951 as 
1954 he 


was 


firm in 


became studio supervisor and 
promoted to the position of chief 
1955. In 1956, he 


responsible for all engineer 


engineer in Was 
made 
ing activities, 

Prior to joining the company, he 
was chief engineer at another New 


York studio for six years 


Sylvania Expands For 
Microwave, Promotes Six 


SYLVANIA plans to expand it micro 
tube laboratory by 


devoted to 


wave adding a 


new ing increased re- 


search and development in travel 


ingg-wave tubes 


and other 
microwave devices. Total of 18,000 
q ft will be added to the present 
10,000 sq ft. 


this 


Construction 18 to 


begin summer for fall oc 
pancy. 

The laboratory, built in 1952, is 
producing traveling-wave tubes 
under government contracts. Gerald 
C. Rich is the 
tory. 

At least 15,000 sq ft of the new 
will be 


laboratories and offices, while 3,000 


manager of labora- 


wing used for engineering 
sq ft will be devoted to experimental 
tube construction. 

> Lab an- 
nounced that a microwave physics 
had been established in 
View, Calif. Activities 
carried out in rented 


Earlier Sylvania 
laboratory 
Mountain 
will be space 


until permanent facilities are es 
tablished. 

Henry 
of the 
said the new 


duct 


Lehne, 


electronl 


general manager 
systems division, 
would con- 


de- 


laborator y 


research and advanced 


TELEMETERING 
FILTERS 


Hycor band-pass and low-pass tele- 
metering filters are produced in 


exact accordance with accepted 


military standards, In addition to 
designs which conform to Applied 
specifications, 


Physics laboratory 


miniature ynits are available, 


Hycor telemtering filters are potted 
for complete protection against vi- 
The finest 


components are used to minimize 


bration and humidity. 


aging effects on characteristics, 


Send for Bulletin TF which de- 
scribes standard types available. 


Hycor be pleased 


most exacting 


engineers will 
fo quote on your 
specifications, 


Representatives in 
Principal Cities 


INTERNMATIO 


PESISTANCE COMPANY 


12970 Bradiey Avenue, Syimar 1, Calif. 


Want more information? Use post card on last page. 
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increased operational | 
versatility . . greater 
accuracy in | 
RF, VHF and UHF 
SPECTRUM 

ANALYSIS 


with the IMPROVED 
PANORAMIC 
PANALYZOR 


~SB-8b 


Check these advanced 
engineering features: 


NEW Continuously variable scanning 


rate from 1 thru 60 scans/sec with 
one control. Three selectable modes 
free running, line synch or external 
synch 


NEW Three selectable types of 


amplitude displays . Square low 
exponential, Linear 20 db, Log 40 db 


NEW Flat face CRT, edge lit calibrated 
screen and camera mount bezel for 
photographic records-——optional 


NEW Differential markers to show 
frequency dispersion available 
in the Type T-10,000 
The Panalyzor Model $8-8b is available 
in three types 

Range 


Type 

T 300 200 ke-—O ke 
T-1000 1 me—O me 
T.10,000 10 me——O me 9F ke 


Resolution 
Range 

50 cps—4.5 ke 
400 cps—!0 ke 
100 ke 


Sweepwidth 


Write today for complete 
specifications and prices 


Made by the 
makers of 
Panadaptor, 
Panoramic 
Sonic 
Analyzer, and 
Panoramic 
Ultrasonic 
Analyzer 


PANORAMIC 


RADIO PRODUCTS, INC. 


10 Se. Second Ave., Mount Vernon, N. Y 
MOvunt Vernon 4-3970 


Cables: Panoramic, Mount Vernon, N.Y. State 


Want more information? Use post card on last page. 
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PLANTS AND PEOPLE (continued) 


velopment in the uses of new mag 
netic materials and gaseous media 
for microwave electronic control de- 
vices and systems for radar, com- 
munications and electronic counter- 
measures, 

The new laboratory is the third 
Sylvania electronics laboratory to 
Mountain View. The 


company’s microwave tube labora- 


be located at 


tory was established there in 1952, 
and the electronic defense labora- 
tory in 1954, 
Osmund T. Fundingsland, who 
has been directing research and de- 
velopment in these fields, will head 
the new laboratory. Prior to join- 
ing Sylvania in 1953, he was with 
the Air Force Cambridge Research 
Center. 1953 he 


serving as consultant on the Atomic 


Since has been 
Energy Commission’s Project Sher- 
the University of Cali- 
fornia’s Radiation Laboratory. 

Arthur L, Aden will be assistant 
manager of the 
1953, he leading 
specialized applied physics research 
for Sylvania. 


wood at 


new laboratory. 


Since has been 


> Promotions—Arthur L. Chapman 
has been appointed vice-president 
of manufacturing. A vice-president 
of the firm 1950, he most 
recently had been a vice-president 
of operations, in charge of the 
television division. 


since 


radio and 


Arthur L. Chapman 


Charles W. 
appointed general manager of the 


Hosterman has been 
electronics division of Sylvania. He 
has been assistant general manager 
of the division since 1954. He joined 
the company in 1943, 

Bennett S. Ellefson has been ap- 


SANDERS 
MINICUBE 
BLOWER 


ruggedly 
constructed 
for use on aircraft 
and guided 
missiles 


Minicube 


blower and 


The Sanders 
both 
rugged, | 


Blower contains 
miniature motor in a 
cube. A single package, it is de 
signed for use on aircraft and guided missiles 
operating under severe ¢ nvironmental condi 
tions. It is operable over wide ranges of 


' 
vibration, acceleration and temperature, and 
is suitable for many exacting applications 


The Sander 


Minicube Blower can be used 


to 


} 


¢ Eliminate hot spots in subminiature 


equipment 
Pres it foeving le vie » gl a6 
. revent fogging of lens or viewing glasses 


¢ Cool Klystrons and other electronic tubes 


e Maintain 


Space 


uniform flow of air in restricted 


SPECIFICATIONS 


2,000 RPM 


” 


Ovtput: 3 cubic feet of 
aut lute 
Input: 400 cf + watt 
Voltage: Model 1: 6 voles 
M« 


lel 6 volts 


Speed 
Size: 1” x 1" x 
Weight: 1 oz 


For detailed specifications, 
write Dept. E-7 


' Lee ao, 
Want more information? Use post card on last page. 
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PLANTS AND PEOPLE continued 


pointed vice-president-engineering 
and research, and Marion E, Pette- 
grew has been appointed vice-presi- 
dent-tungsten-chemical and parts 
operations, of Sylvania. 

Dr. Ellefson is responsible for 
planning and coordinating broad 
aspects of engineering and research 
on a company-wide basis He 
previously had served since Novem- 
ber, 1954, as technical director of 
Sylvania. 

Pettegrew, as a _ vice-president 
will continue to have over-all re- 
sponsibility for the parts division 
and tungsten and chemical division. 
He also continues to have respon 
sibility for parent company super 
vision of the operations of two 
wholly-owned subsidiaries, Sylvania 
Electric of Puerto Rico, and Prod- 
utos Eletricos de Mica in Brazil 


Bennett 8. Ellefson 


Dr. Ellefson joined the Sylvania 
organization in 1937 as a researcl 
chemist, specializing in work on 
fluorescent materials and glass. He 
erved in various engineering capa 
ities until 1946, when he was ap 
pointed director of the central engi 


neering lahbe ratories in New Yor} 


National Semiconductor 
Selects Research Head 


MorTON B. PRINCE has been ap 
pointed to the new position of di 
rector of research and development 
for National Semiconductor divi 
sion of Hoffman Electronics Corp. 

Dr. Prince comes to National 
Semiconductor from Bell Labora 
tories where he has done develop 
mental work on silicon devices in- 
cluding solar energy converters and 


power rectifie1 Prior to joining 
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if you use small 
sgea ars /pinions 


aur ny 


IT WILL PAY via To cHeeK 
m& GRC'S STOCK SHEET 


Before you order gears or pinions, see GRC's new Stock 
Sheet All items listed ore cast from stock dies, 
individually or in various combinations of gears, pin 
ions, hubs, shafts, etc. Holes, shafts, spacers, shoulders, 

etc are made to your exact specifications at no extra 


shia tool charge, quantity permitting. Maximum O.D. about 
Mets 


1¥2", with 1/16" face width; wider faves for 
smaller diameters. © Unusual shapes, extra precise 
requirements, available on special order 


WRITE TODAY for new stock sheet and samples 
SEND SPECIFICATIONS FOR PROMPT QUOTA. 
TION — 100,000 TO MILLIONS 


GRIES REPRODUCER CORP. 


World's Foremost Producer of Small Diecastings 
151 Beechwood Ave., New Rochelle, N.Y. * Phone NEw Rochelle 3-8600 


WHEN QUESTIONS ARISE — REMEMBER... 
The SURE WAY is to 
CHOOSE and USE the 
transformers of 
proven 
performance and quality 


¢ 
—_ THE 


~ 


a 


os 
oe 
7 


t . FILAMENT 
UNITIZED gy 
RECTIFIERS ® TRANSFORMERS- 


RECTIFIER FILTER MODULATION AMPLIFIER 
PLATE TRANSFORMERS REACTORS TRANSFORMERS. REACTORS «RECTIFIER 


Magnatran transformers have become “Standard” for many of America’s largest Electronic 
Manufacturers. 


Whether you require conventional equipment or specially engineered products, choose and use 
Magnatran. Be modern and secure. 


All Magnatran components meet or exceed the standards of AIEE, ASA, NEMA and RETMA. 


Write for a eae eT 


BULLETINS 
homey arin KEARNY, NEW JERSEY, U.S.A 


Want more information? Use post card on last page. 





SPECIALIZING IN 


Extra fine precision- 
woven meshes used 


Bross, copper, monel and pure nickel etc. Available ina 
variety of weaves, with stainless steel and phosphor. 
bronze regulorly woven up to 400 K 400 mesh 


HAASE E EAE ES 
FOR FAST SERVICE CAL 


FACTORY ENTERPRISES INC. 


3431 BUTLER STREET, PITTSBURGH |, PA. 


Pantograph Engraver 


Unique design of the two-dimensional Model 
1)-2 features — Single micrometer adjustment 
controls vertical depth of cut, and adjusts 
height of copy table and pantograph. 


ratios from 2 to 1 to infinity! 


Dility on three sides permitting panels up to 30” 

#10 be engraved, milled or profiled. Vertical range 

pallowing operations on complete chassis, cabinets 

Or bulky objects. Ruggedness, stability and precise 
nherent in construction, 


on the ruggedly constructed heavy duty steel 
Meraver Bench. All functional parts are conven- 
Mhin reach of the operator while seated. Accessi- 
mpaster type sets stored in lower cabinet trays, tools 
ories contribute to productive capacity. 


A brochure with full details is yours upon request. 


Literature also available on the smaller Model 106 three-dimensional engraver. 


GREEN INSTRUMENT COMPANY 


363 Putnam Ave., Cambridge, Mass. 


Want more information? Use post card on last page. 
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Bell in 1951, he was research assist- 
ant at the research laboratory of 
electronics at MIT. 


Canadian RETMA 
Elects President 


JoHN D. CAMPBELL was elected 
president of RETMA of Canada. 

He is general manager of the 
consumer products group of the 
Canadian Westinghouse Co. in 
Hamilton, Ont. He joined the com- 
pany in 1934, working on time 
study and methods engineering. In 
1937 he moved into the consumer 
products sales department, first in 
Hamilton and, in 1939, in Toronto. 

He was appointed manager of 
the appliance and electronic divi- 
sion in 1951 and later was made 
general manager of the consumer 
products group. 

Canadian RETMA has 118 mem- 
ber-companies. 


Fisher Plans To Build 
In California 


PLAN for a new firm in Sunnyvale, 
Calif., that wil! manufacture elec- 
tronic aviation equipment was re- 
vealed when a 21 acre plant site was 
purchased by Gerhard R. Fisher. 

Dr. Fisher, president of Fisher 
Research Laboratory, of Palo Alto, 
Calif., said he is organizing a new 
company, unnamed as yet, to manu- 
facture direction finders, radio 
equipment and other navigational 
aids and test gear. 

Construction of a $1 million 
plant will get under way by end of 
this year, and it is to be in opera- 
tion by February. 

Prospective customers for Fisher 
will be the Lockheed missile facil- 
ity and the General Motors as- 
sembly plant to be built in Sunny- 
vale, 

Fisher’s Palo Alto firm manufac- 
tures electronic equipment in the 
geophysical field. 


Weston Laboratories 
Moves To New Plant 
WESTON LABORATORIES has moved 
its operations from Harvard, 
Mass., to Bolton, Mass. The new 
plant comprises a 10,000 sq ft 


July, 1956 — ELECTRONICS 





PLANTS AND PEOPLE (continued) 
building on a forty-seven acre 
tract. The former building in Har- 
vard, Mass., has now been leased 
to the Civil Defense Administra- 
tion. 


Westinghouse Elects 
Four Vice-Presidents 


Four executives of Westinghouse 
have been elected vice-presidents 
of the company. 

They are: 

Frank W. Godsey, Jr., 16 years 
with the firm and the manager 
since 1951 of the electronics x-ray 
and air arm divisions, all in Balti- 
more, Md. He will continue to 
direct these divisions. 

A. M. Kennedy, Jr., 15 years 
with the company. He will con- 
tinue to administer the purchases 
and traffic department from the 
company’s headquarters. 

F. M. Sloan, 24 years with the 
firm, and the general manager of 
the lamp division since 1953. He 
will continue to direct the lamp 
division. 

W. Waits Smith, for three years 
the manager of the company’s avia- 
tion gas turbine division at Kansas 
City, Mo., which he will continue 
to direct. 

Godsey joined the Westinghouse 
new products department in 1940 
and was named manager of that 
department in 1945. In 1951 he 
was placed in charge of the elec- 
tronics and x-ray divisions at 
Baltimore and soon after the air 
arm division. 


Alto Scientific 
Names Engineers 


STANLEY J. FRONT has been ap- 
pointed mechanical engineer for 
Alto Scientific Co. Palo Alto, Calif. 
electronic design and manufactur- 
ing firm. 

He has served as aircraft and 
automobile designer for 
Vickers, Ltd., and heavy equipment 
designer with Northwest Engineer- 
ing Co. and Skagit Steel & Iron 
Works. Most recently he was chief 
development engineer for the Wil- 
lamette Iron & Steel Co. in Port- 
land, Oregon. 


engine 


The company also announced that 
two new engineers, David A. Geddes 
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Federal 5 Type FT-HUZ 


(Manufactured by 
Robde and Schwarz) 


Features: 


@ Sensitivity 1 uv to 100 mv—self- 
calibrating. 

@ Single band covers entire frequen- 
cy range. 

@ Built-in dipole telescopes into set 
when not in use. 

@ Balanced or coaxial input for use 
as a tuned voltmeter. 
Operation from self-contained 
batteries or AC. 
Weighs only 9 ibs., including bat- 


Applications: Radio interference measurements « 
Plotting antenna radiation patterns * Studying prop- 
agation phenomena * Location of TV receiving sites 
* Covers FM, TV, Aircraft and Mobile Radio bands. 


Price—$499. For technical bulletin, write to 
Instrument Division, Dept. 8-313. 


Federal Telephone and Radio Company 


A Division of 
International Telephone and Telegraph Corporation 


100 KINGSLAND ROAD « CLIFTON, WN. J. + NUtley 2-3600 


where does 


CcOoTOo-COIL 
SQUEEZE into this picture? 


In many of today’s high speed 
elevators Coto-Coils control the 
sensitive circuits which make 
absolute smoothness and safety 
possible. 

if you have a coil problem 
in production or design, let Coto- 
Coil provide the right coil for 
the job in the volume you need. 


Send details of your problem to 
COTO-COIL CO., Inc. 


65 Pavilion Ave., Providence 5, R. |. 
New York Office: 
10 East 43rd Street 
New York 17, New York 


eCcisy 
e* Oy 


Coto ~™ Coils 


Want more information? Use post card on last page 





NEMS- 
CLARKE 


FIELD 
oe ee 


aI EA Lal ae 
DIRECT READING 
SELF:CONTAIWNED 


A portable instrument for measuring 
the wide ronge of radio signal intensi- 
ties from 540 to 1600 ke. Its range is 
from 10 microvolts te 10 volts per meter, 
making it equally effective for interfer- 
ence studies at low signal strengths and 
close-in measurements on high-power 
directional orrays 


Accuracy is assured by a calibration 
method that compensates for variations 
in tube chorocteristics and for voltage 
variations in the self-contained battery 
power spply. Operation is simple 
meawrements made rapidiy—direct am 
reading on all ranges requires no 
charts or multiplication factors —no warm- 
up period necessary 


° NEMS-CLARKE 


For further Incorporated 


information 919 JESUP-BLAIR DRIVE 
write Dept. SILVER SPRING, MARYLAND 


Gudebrod Lacing Tapes are eag 
the hands, Knetestieniaal 


i 


S 
J 


x 
(505 


** + 
xX AK AAOO 
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WRITE FOR INFORMATION 
AND TRIAL SUPPLY TODAY! 


GUDEBROD BROS. SILK CO., INC. 


Electronics Division Executive Offices 
225 W. 34th St. 12 S. 12th St. 
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> 
5s 
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6 55257555 
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PLANTS AND PEOPLE (continued 


and John W. Witcosky, have joined 
the engineering staff. 

Geddes was formerly associated 
with the Washington Institute of 
Technology and a West Coast elec- 
tronics instrument firm. For the 
past 5 years he has been engaged 
in developing carrier frequency and 
low frequency equipment. 

Witcosky was formerly with 
Beckman Instruments, Stanford Re- 
search Institute and Lynch Carrier 
Systems. 


Melpar Appoints 
Chief Engineer 


‘A 


- 


Robert S. Butts 


ROBERT 8S. BUTTS has been ap- 
pointed chief engineer of Melpar, of 
Falls Church, Va. He joined the 
firm in 1947 as a senior engineer 
In prior assignments, he was en 
gaged in the design and develo; 
ment of subminiaturized equipment 
for piloted aircraft and guided 


missiles. 


Emerson Reorganizes 
Operating Structure 


OPERATING structure of Emerson 
Radio and Phonograph Corp. has 
been changed from a horizontal to 
a vertical basis, with the establish- 
ment of autonomous divisions, the 
radio-television-phonograph _ divi- 
sion and the government contracts 
division. 

Dorman D. Israel, executive vice- 
president and a member of the 
board of directors, will head the 
radio-television-phonograph  divi- 
sion. Morton P. Rome, vice-presi- 
dent in charge of government con- 
tracts, will head the government 
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continued 


contracts division. The manage- 
ment of existing subsidiaries, 
Quiet Heet Manufacturing Corp., 
manufacturer of air conditioners 
and oil burners, Jefferson-Travis, 
manufacturer of cabinets, and 
Plastimold Corp., custom moulder 
of plastics, will remain unchanged 


Perfection Mica 
Opens Indiana Plant 


A NEW PLANT was opened in 
Rochester, Indiana by magnetic 
shield division of Perfection Mica 
Co. of Chicago. The 15,000 sq ft 
plant has new modern equipment 
for manufacturing magnetic shield- 
ing material designed to attenuate 
both high and low magnetic fields. 
The firm’s Chicago plant will con- 
tinue to produce shielding as well 
as “K” gauged mica. 


Transistor Applications 
Formed In Boston 


A NEW COMPANY, Transistor Appli 
cations Co., has been formed in Bos- 
ton, Mass. for the research, develop- 
ment and production of transistor 
ized products only. 

Seymour Schwartz, formerly staff 
member of Lincoln Laboratory and 
transistor engineering consultant, 
is president and general manager. 

Operations of the new company 
include research, development and 
pre-production on miniaturization 
and transistorization of both mili- 
tary and commercial equipment. The 
company also conducts evaluations 


of transistor circuits and devices 


Mack Steps Further 
Into Electronics 


MACK ELECTRONICS, a new division 
of Mack Trucks, Inec., has been 
formed and will be located in Bos 
ton, Mass. It will supplement the 
facilities of the present electronics 
operation located at the Mack plant 
in Plainfield, N. J. 

All phases of engineering will be 
under the direction of Paul Travers, 
formerly chief engineer at Ultra- 
sonic Corp. and, before that, with 
the Servomechanisms Laboratory of 
MIT. Glenn H. Roundy, also form- 
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BUILDING 
“BRAINS” 
iS OUR 
PERT 


NORTH 


INDUSTRIAL DIVISION 


i 


For more than 40 years North has pioneered 
in engineering and manufacturing “brains” 
for switching, supervising and recording, in 
communications and in systems or com- 
ponents for: 


® Computation 


Remote supervision and control of un- 
manned equipment. 


Data input and output sequencing. 
Memory and reporting functions. 
Missile guidance. 

Other airborne automatic controls. 


Many other “automations.” 


When you must meet critical industrial or 
military specs which go beyond the usual 
meaning of “dependability” call on North to 
collaborate in or take over your problems. 


Our field engineers are strategically located 
in the important industrial areas. 


2 ee 


559 South Market $t., Galion, Ohio 


Want more information? Use post card on last page 
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a 
HITSO| 
INSULATED 
aL LS 
AND OTHER 
ELECTRONIC 
COMPONENTS 


HERE’S 
WHY: 


We are specially equipped to 
furnish standoff and feed through 
terminals in a full range 

of materials and sizes .. . in 
economical quantity runs... from 
either our standard line or custom 
fabricated to your specifications... 
and deliver them promptly. 


SIZE 


Whitso Standoff Terminals 

are available in over 100 varieties . . . 
fork, single and double turret, post 
and miniature types . . . male, 

female or rivet mountings . - molded 
or metal base. They are molded 

from melamine thermosetting mate- 
rials for best electrical properties. 


Whitse Feed Through Terminals 
ean be furnished as standard 
or to your individual 
specifications. 


4 Whitso Melamine Jacks 
are electrically and mechanically 
designed for long, reliable service. 
A wide range of colors are 
available for color coding. 
Special colors can be supplied. 


Whitse Pointer Knobs, 
widely popular in military 
use, are readily suited to 
countless communications 
and industrial applications. 
They are supplied in 
attractive black phenolic 
with satin finish. 


Whitse Custom Molded Parts 
for electro-mechanical use include 
general purpose, mica filled and high 
impact phenolics, ureas, melamines, 
alkyds, glass reinforced alkyds 
and nylons, 
* 
Get full facts on 
Whitso terminals and, 
other electronic 
components. Ask 
for our new 
catalog. 


9328 Byron Street, Schiller Park, lilinois 
(Chicago Suburb) 


Want more information? Use post cord on last poge. 
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PLANTS AND PEOPLE (continued) 
erly connected with Ultrasonic 
Corp. as vice-president, will direct 
sales. 

Mack acquired, in 1955, two elec- 
tronic companies, White Industries 
and Radio Sonic Corp., now known 
as Mack electronics division. 

Production of military and com- 
mercial electronic equipment will 
be continued at the Mack plant in 
Plainfield, N. J., under the directon 
of Robert Edwards, recently ap- 
pointed manager. 


Electro Engineering 
Names Halloran 


JAMES J. HALLORAN has _ been 
elected secretary-treasurer of Elec- 
tro Engineering Works in San 
Leandro, Calif. He is also vice- 
president in charge of engineering 
for the firm. He replaces Alex W. 
Fry, who has moved to New York 
and a new field. 

Halloran has been a member of 
the executive staff of the company 
for the past six years. 


Sell Heads 
AMF Electronics 


WENDELL B. SELL has been ap- 
pointed general manager of the 
electronics division of American 
Machine & Foundry Co. 

He formerly was project engi- 
neer with the pilotless aircraft di- 


Wendell B. Sell 


Aircraft for two 
Prior to joining Boeing, he 
was a member of the anti-aircraft 
and guided missile board, Fort 
Bliss, Texas from 1950 to 1954. 

In 1947 he worked in the Applied 


vision of Boeing 
years, 


TO 


_-RESEARCH-MINDED 


ENGINEERS 
AND 
SCIENTISTS 


You can make the most of 
your creative and imagina- 
tive ability at North Ameri- 
can'’s Columbus Division— 
home of the famous Navy 
FURY JETS. 


Exciting, advanced research 
programs are now under- 
way in six promising fields; 


MICROWAVE 
ANTENNAS 
RADOMES 


FLIGHT 
CONTROL 


FIRE CONTROL 


SERVO- 
MECHANISMS 


To find out more about a 
highly profitable research 
engineering career in 
Columbus, 


CONTACT: 
Mr. J. H. Papin 
Dept. 56 EL 


NORTH 
AMERICAN 
AVIATION, INC. 


Columbus 16, Ohio 


Want more information? Use post card on last page. 
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Physics Laboratory at Johns Hop- 
kins on guided missiles, and in 1948 
at the Ballistics Research Labora- 
tory, Aberdeen, Maryland on large- 
scale digital computers. 

Dr. Sell served as chief of the 
radar branch, G-3 Section, Army 
Ground Forces, where he estab- 
lished a graduate level training pro- 
gram for military personnel in 
electronics and radar. 


Lockheed Speeds 
Missile Plant 


LOCKHEED AIRCRAFT broke ground 
for its missile systems division’s 
new Sunnyvale, Calif. plant to be 
completed by mid-1957. 

The division has decided to keep 
its present Van Nuys, Calif. plant 
open and to build the additional 
facilities on the 275-acre Sunnyvale 
site sooner than it had previously 
expected. 

The building program calls for 
construction of four separate build- 
ings with a total floor space of more 
than one quarter of a million sq ft. 

This includes a 48,000 sq ft ad- 
ministration building; a 96,000 sq 
ft manufacturing building; a 96,- 
000 sq ft engineering building and 
a 20,000 sq ft cafeteria. 

The manufacturing building’s 
factory area is designed to in- 
corporate high-speed precision ma- 
chinery and specialized shops for 
rapid production line operations. 
The engineering building will house 
such functions as general engineer- 
ing offices and engineering test 
laboratories. 


Utah Radio Buys 


Electronics Division 


THE electronics division of Utah 
Radio Products Co. has been sold 
to the Utah Radio Products Corp. 
of Huntington, Ind., a locally or- 
ganized company that plans to con- 
tinue operations without interrup- 
tion. The division produces radio 
and tv loudspeakers and other elec- 
trical and electronic assemblies. 
Frank L. Pyle, vice-president in 
charge of Utah’s electronics divi- 
sion for the past seven years, heads 
the new company as president. 
Work in process has been trans- 
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Applications of the Cary Model 31 
include measurement of radioactivity, 
determination of Cl4, H3 and $55 con- 
centrations, amplifications and measure- 
ment of ion currents in mass spectrom 
etry, pH determinations, measurements 
of electrical properties ... where precise 
measurement of small charges, currents, 
or voltages from a high impedance source 
is required. 

Stability—Open circuit input: less than 
6x 10-16 coulombs rms short period noise; 
less than 5x 10-17 amperes steady drift 
Short circuit input: less than 0.02 mv 
rms short period noise; less than 0.2 mv 
per day steady drift. 

Accuracy — Measurements reproducible to 
within 1%. Accuracy limited only by the 
accuracy of the recorder, potentiometer, 
or meter used. 

Reliability — No grid current, greater free- 
dom from zero drift. Much more rugged 
than other types with comparable sen- 
sitivity. 

Easy to set-up and adjust—Requires no 
leveling or special vibration supports. 

10 standard ranges—1, 3, 10, 30, 100, 
100, 1,000 mv, and 3, 10, 30 volts. 
Accessories — Special adapters, chambers, 
a multi range recorder and other acces- 
sories are available 


the new 
ay 
My 


MODEL 31 


Vibrating Reed 
Electrometer 


Detects current as small as 1.0x10-'7 
amperes...charges as small as 
5x10-'* coulombs...voltages as small 
as 0.02 mv! 


A new catalog on 
the Cary Model 31 

is available, Write 
for your copy today 


Ca 
aw 


APPLIED PHYSICS CORPORATION 


ee 
362 W. Colorado St., Pasadena, California wr 
TYPE AN/TRC-1 F-M V-H-F RADIO EQUIPMENT 


The type AN/TRC-1 radio system transmits up to 5 frequency-division- 
multiplex voice channels on any one of 300 radio channels in the band from 
70 to 100 me. The original design was widely used by the U.S. Signal Corps 
in World War Il, and an improved version is currently in production, This 
system has a frequency deviation of 30 kc. It transmits the band of 300 
cycles to 20 kc with a maximum variation of 3db and negligible distortion. 
Power supply is 115 volts 50 to 60 cycles A.C. The units can be supplied for 
fixed-plant installation, or in tactical-type carrying cases. 

The system has a self-contained 3-kc order-wire channel, and frequency 
space for four 3400-cycle voice circuits, derived from a separate carrier- 
telephone terminal. Suitable carrier-telephone and carrier-telegraph termi- 
nals are available. 

Type T-14J/TRC-1 Transmitter: 40 watts output, crystal-controlled, — 12 dbm 
input, 350 watts power requirement, dims. 10'%2x12'4x17'% ins., weight 95 Ibs. 
Type R-19J/TRC-1 Receiver: Double-conversion superheterodyne, crystal- 
controlled, +20 dbm output, 100 watts power requirement, dimensions 
7%ax12%ax17% ins., weight 80 Ibs. 

Type TS-32D/TRC-1 Oscillator: Three-tube test oscillator giving modulated 
signal for aligning a receiver, from which it obtains its power supply. 

Type AS-20B/TRC-1 Antenna: Three-element dipole array, adjustable over 
band 70-100 mc. Contained in carrying case with spare elements, tools, 
coaxial cables, and all accessories. Does not include mast. 

Type AM-8C/TRA-1 Amplifier: Power amplifier for use with T-14 Trans- 
mitter, 200 watts output. Obtains power from PP-13 Power Supply. Dimen- 
sions 11'2x12'%4x17'% ins., weight 75 Ibs. 

PP-13D/TRA-1 Power Supply: Supplies power to one AM-8 Amplifier. 
Power requirement 800 watts. Weight 194 Ibs. Dimensions 12x12'4x34 ins. 


RADIO ENGINEERING PRODUCTS 


1080 UNIVERSITY STREET, MONTREAL 3, CANADA 
Telephone: UNiversity 6-68687 


Cable Address: Radenproe, Montreal 


MANUFACTURERS OF CARRIER-TELEGRAPH, CARRIER-TELEPHONE AND BROAD-BAND RADIO SYSTEMS 


Want more information? Use post card on last page 





ENGINEERS « « - 
SPECIFY FOR— / Accuracy 


V Appearance Economy Ls 


You get big advantages — optimum 

performance at minimum cost—when i 

you specify HOYT Instruments incor- POLYSTYRENE CASES 
porating more than 50 years’ Manu- eee aaa 
facturing experience. HOYT offers 

you a complete Line of Panel and 

Portable Meters in a variety of cizes, 

ranges and cases . . . Milliammeters, 

Microammeters, Millivolemeters, Am- 

meters, Volemeters and others—Mov- 

ing-Coil, Repulsion and Rectifier ROUND. & SQUARE 
Types—all designed for today’s needs, 


| 


Take advantage of HOYT’S lower 
cost! Write today for complete infor- 


mation and prices on the Meters you 


1e METAL CASES 
need, FLUSH & SURFACE 


ELECTRICAL INSTRUMENTS 


Sales Div: BURTON-ROGERS COMPANY. 
42 Carleton Street, Cambridge 42, Mass., VU. S. A. 


200 to 2500 


mce/ sec 
« 


40 watts at 200-400 mc 
25 watts at 400-1000 me 
10 watts at 1000-2500 mc 


Provides exception- 
ally broad frequency cov- 
erage and substantial power 
output in a single source. 
Offers smooth tuning and 
precise resettability, with 
overlapping coverage of | 


Frequency ranges....200 to 1050 mc, 950 to 2500 mc 
the full range in two bands, 


Calibration accuracy £1% or +5 megacycles 
; . 4 whichever is greater 
Price, including oscillator Resettability.. 


upply-modu — .. better than 0.1% 
and power supply-modu- . . 

: "M lati g are-wis 3 sine-wave 
lator, $2250.00 net F.O.B. odulation internal square-wave and sine-wave, 


“rs 400 and 1000 cps; also external 
sland City, NY , ; 
oo. eee eet hetio. Output impedance 50 ohms (nominal) 


A 4 Ss @) iY . 47-37 Austell Place 


Long Island’ City 1 


NSTRUMENTS New York 


Tel: RAvenswood 9-1850 


See us at Wescon-—Booths 333 and 334 


Want more information? Use »o°t card on last page 
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ferred to the new corporation and 
operations are to continue without 
change. 


Northeastern Elects 
Two Directors 


JOHN E, MoOssMAN and O. P. Har- 
wood have been elected members of 
the board of directors of North- 
eastern Engineering of Man- 
chester, N. H. 

John Mossman is president of 
Monitor Controller of Rockland, 
Mass. and Ashdee Products of 
Homewood, Ill. 

Harwood has been identified with 
the aviation industry for 40 years. 
He was regional administrator of 
the Civil Aeronautics Administra- 
tion from 1929 to 1945. 


Sperry Expands, 
Names Engineers 


SPERRY GYROSCOPE CO. plans to build 
a West Coast research facility, the 
Sunnyvale Development Center, in 
Sunnyvale, Calif. Operations are 
scheduled to begin this summer. 

Advanced research and develop- 
ment projects of the western group 
will be in the specific fields of radar, 
fire control, servomechanism and 
guided missile systems. This work 
will be under the direction of the 
main engineering division of Sperry 
Gyroscope Co, and L. L. Wheeler, 
chief engineer at Lake Success. 

E. B. Hammond, former engineer- 
ing head for Airborne Weapon 
Systems, will be manager of the 
new center, 

Immediate plans are limited to 
two 10,000 sq ft buildings 

Under present plans, the Sunny 
vale group will initiate development 
work on new weapons systems and 
carry these projects to completion 
of workable production designs 
based on thoroughly-tested proto- 
types. Manufacture of equipment 
will be performed at established 
Sperry manufacturing facilities. 


> Research—Sperry also organized 
a new microwave electronics divi- 
sion. 

Manager of the new division is 
Eugene J. Venaglia who formerly 
directed Sperry’s surface arma- 
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ment engineering department. He 
joined the firm in 1942 as a research 
laboratory technician. 


Your product benefits 
3 ways from the use 
of a DIALCO Pilot Light: 


Enhanced appearance: 
The glow of light and 
sparkle of a lens add 
colorful visual attraction. 
Greater safety: A timely 
warning flashed by a 


Controlling a transformer’s 


leakage reactance 


Problem: Design and produce a high- 
voltage potential transformer with 
unusually high and wniform leakage 
reactance. 

The transformer must run depend- 
ably for at least 15 years as a vital part 
of an rf carrier circuit on a high- 
voltage power line. Operating volt- 
age at the primary of the transformer 
is 5000 volts. 


Solution: Building a transformer for 
this general purpose and life is no 
special trick. But this leakage react- 
ance requires an adjustable magnetic 
shunt. With the shunt we designed, 
we can set each transformer to the 
exact leakage reactance called for. 
It's a good way to produce—in quan- 
tity—transformers with unvarying 
performance characteristics. 

Since the transformer will be ex- 
posed to dust and condensation when 
mounted outdoors in its housing, we 
used an extra large high voltage ter- 
minal bushing with three drip-type 
petticoats. 

To protect the terminals from 
rough handling by installation crews, 
we made the studs extra large—and 
keyed them to prevent turning. 

And you? When you need trans- 
formers—by hundreds or thousands, 
straightforward or special design— 
make use of our production and 
design experience and facilities. 

You can judge the experience and 
facilities for yourself with a brochure 
we've prepared. Write for a copy. 


CALEDONIA 


<a teeta neem Reid 
ELECTRONICS AND TRANSFORMER CORPORATION 
Dept. E-7, Caledonia, N. Y. 


In Canada: Hackbusch Electronics, Ltd 
23 Primrose Ave., Toronto 4 


Want more information? Use post cord on last poge 
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Eugene J. Venaglia 
The new division will employ 
more than 800 persons, including 
200 engineers. It will supply 
weapon support systems, test equip 
ment, antennas, and precision com- 
ponents requiring specialized en- 
gineering and _ production tech 
niques. The division will also re 
organize and expand operations for 
additional 
standards for advanced 


instrumentation and 
research 
laboratories, special radar systems 
and target simulators, computer 


and evaluators. 


> Ford 


division of Sperry Rand Corp an 


The Ford Instrument Co., 


nounced that Charles R. Burrows, 


director of Cornell University’s 
school of 


will join the firm in July. He will 


electrical engineering, 
become vice-president for enyinee! 
ing, heading all engineering, de- 
velopment and research. 

Dr. Burrows has been associate 
chief scientist of GE’s advanced 
electronics center. During World 
War II, he was chairman of the 
radio wave propagation committee 
of the National Research & De 
velopment Council, coordinating all 
research work in this field affecting 
the war effort. 


Gamewell Selects 
Chief Engineer 


THE GAMEWELL Co, of Newton Up 


per Falls, Mass. appointed Edward 
S. Ruth chief engineer, replacing 


Frank 


R. Bridges, who has re 


pilot light can prevent 
damage to equipment. 
Added service: Discs 
inserted behind lenses 
can be used to deliver 
specific messages, such 
as “FUEL LOW", 
“ON”, “OFF”, etc. 


Let the Dialco engi- 
neering department as- 
sist you in selecting 
the right lamp and 
the most suitable pilot 
light for your needs. 


Dialco offers the com- 
piste line of pilot 
lights, from sub-mini- 
ature types to giant 
units with 144” lenses. 


Every assembly is avail- 
able complete with lomp. 


SAMPLES ON RE- 
QUEST AT ONCE — 
NO CHARGE 


Illustrations are ap- 
prox. 70% actual size 
‘ (A) No. 8-1930- 
111 sub-miniature 
pilot light...(B) No 
521308-991, with mul- 
tivue cap...(C) No. 
922210-111, dimmer 
type...(D) No. 47901 
with light shield cap. 


Write for latest cato- 
logues and Design Bro- 
chure. 


Want more information? Use post « 


ard on lest page 
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WE ARE SPECIALLY ORGANIZED 
TO HANDLE DIRECT ORDERS OR 
ENQUIRIES FROM OVERSEAS 


SPOT DELIVERIES FOR U.S. 


BILLED IN DOLLARS — 
SETTLEMENT BY YOUR CHECK 


CABLE OR AIRMAIL TODAY 


TRANSRADIO LTD, 138 Cromwell Rd. London SW7 ENGLAND 


Printed Circuit 


Varicon Connectors 


——--—— -—--- -- 5 


Right-Angle 
{ Printed Circuit Sockets 


For Complete Details 


‘MX and SM SUBMINIATURE CONNECTORS 
Te tae ee Sima EM tcl) 


CABLES: TRANSRAD, LONDON 


! Printed Circuit Subminiature 
; Varicon Connectors 


ee ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


| Printed Circuit Connectors t 


Write! Phone! Wire! 


ELCO SALES COMPANY, M ST. BELOW ERIE AVE., PHILA. 24, PA., CU 9-5500 


Want more information? Use post card on last page. 
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signed from the firm. 

tuth joined Gamewell in 1954. 
For many years he was director of 
research, engineering and develop- 
ment for Edwards Co. in Norwalk, 
Conn. 


Electromation Buys 
Cado Manufacturing 


ELECTROMATION Co. of Burbank, 
Calif. purchased the patents, tool- 
ing inventory, corporate structure 
and name of the Cado Manufactur- 
ing Co. of Santa Monica, micro- 
wave manufacturers. 

Donald H. Lanctot, vice-presi- 
dent and chief engineer of Cado, 
will continue in the same capacity 
under the new ownership. Formerly 
with RCA Victor as a project en- 
gineer in the radar development 
field, he later was affiliated with 
Transco Products Corp., as project 
engineer in development of micro- 
wave and associated products. 


Raytheon Adds Space 
For Military Output 


RAYTHEON exercised its option to 
lease with a further option to buy, 
the Shawsheen Mill properties in 
Andover, Mass. from Textron. 

$y the move, the firm acquired 
more than a million sq ft of manu- 
facturing, warehouse 
space, 

Raytheon will use its new facili- 
ties to produce military equipment 
it is now developing for the Army 
Ordnance Corps. 

Textron is to vacate the mill, 
built in 1923, in June. Conversion 
of the mill for electronics produc- 
tion will be started as soon as pos- 
sible after that. 

The firm contemplates a buildup 
during the first year of occupancy, 
to about 1,000 employees. During 
the next five years, employment at 
Shawsheen could rise to as much as 
6,000 provided necessary govern- 
ment contracts, presently planned 
for, are secured. 


office and 


Feedback Controls 
Appoints Heuchling 


FEEDBACK CONTROLS appointed 
T. P. Heuchling as chief engineer. 


He was formerly section head for 
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analog computers and controls at 
Ultrasonic Corp. and a project en- 
gineer at the M.I.T. servomechan- 
isms laboratory. 


Clifton Precision 
Promotes Hayes 


Arnold E. Hayes 


ARNOLD E. HAYES has been elected 
secretary and appointed general 
manager of Clifton Precision Prod- 
ucts. Hayes has been with the Clif- 
ton Heights, Pa. firm for the past 
four years in the position of chief 
applications and service engineer. 

Previously he was a _ technical 
advisor, aeronautical division of 
Minneapolis-Honeywell and with the 
National Bureau of Standards in 
Washington, D. C. as a gyro engi- 
neer. During World War II, he was 
with Bendix 
the design and manufacture of air- 


Aviation engaged in 


craft instruments. 


Burr-Brown Research 
Company Formed 


A NEW ELECTRONICS FIRM, the Burr- 
Brown 
formed by R. Page Burr and Thomas 
R. Brown, Jr. 

3urr was formerly a supervising 


Research Corp., has been 


engineer in the research depart- 
ment of the Hazeltine Corp. where 
he was responsible for development 
work in television transmitting and 
receiving apparatus. He has made 
contributions to the development of 
color television. 

3rown has been an instructor in 
electronics and treasurer and board 
member of a _ residential devel- 
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Armorply makes shielded rooms easy to assemble 


Shielded rooms constructed of Armorply panels are a snap to put up, take 
down or move—twith ordinary labor. And the room size can be expanded or 
altered easily since Spec ial compre ssion joints eliminate the need for solder 
comes with faces of copper lead, 


ing. Armorply—the metal-clad plywood 


aluminum or other metal. (Zinc-bond steel faces are used in the United Air 


Lines room, shown above, which was built by Shielding, Inc., of Riverside, 


New Jersey.) For full information, and a free sample of Armorply, write today. 


Weldwood Armorply 


UNITED STATES PLYWOOD CORPORATION, Dept. E7-56, 55 W. 44th St., New York 36, N. Y. 


Manufacturers of: 


PHASE 
METERS 


A PHASE NULL 
SENSITIVE DETECTORS 
NULL METER oo : ; 
WHEREIN NOISE 
AND HARMONIC IMPEDANCE 
VOLTAGES ARE COMPARATORS 
EFFECTIVELY ; 
ELIMINATED MODEL 100A 
POWER 
OSCILLATORS 


* Allows separate balance of in- 
phase or quadrature in null 
7 
FREQUENCY 


circuits. 
STANDARDS 


Pal PEND 


te 


$25 900 


aoe 
Eliminates the necessity for fil- ‘etalon 
ters. 

High sensitivity. 


Direction of null clearly shown on zero centered 
meter. © 


AUTOMATIC 
HI-POT 


representative or write for brochure 2 


INDUSTRIAL TEST EQUIPMENT CO. 
55 E. 11th ST. - NEW YORK 3 - GR. 3-4684 


Synchro zeroing without recourse to coarse and 
fine switching. 


For further information contact your nearest 


Other Electronic 
Test Equipment 


Want more information? Use post card on last page 361 





Simplifying WF Power Measurement 


Model 67 TERMALINE 
DIRECT-READING R-F WATTMETER 


30 mc to 500 mc 
(to 1000 me if specified) 


50 ohms 


Triple Range 0-25 watts 
0-100 " 
0-500 " 


Type N Input Connector 
(Adaptor for PL-259 supplied) 


@ Model G67 is a larger type 
Watmeter than the well-known AN-ME- 
11/U (our Model 611) R-F Wacemeter. 
Specifically designed for fixed station trans- 
mitters to 500 watts output, it may be used 
nicely on low range for mobile gear. Pro- 
vided with an aluminum cased, shock 
mounted meter, Model 67 is as simple co 
use as a DC volemeter. Now in general use 
throughout the industry, TERMALINE Watt- 
meters may be depended upon for fast, 
accurate and repeatable power readings 


NON -RADIATING 
.-. Accuracy — 5% 


RUGGED CONSTRUCTION 
-.-Size—17"x9" x 6" 
Wght.— 30 pounds 


ELECTRONIC CORP. 


VAN GROOS 
COMPANY 
Sherman Oaks, Cal. 


1800 EAST 38" ST., CLEVELAND 14, OHIO 


PaO RP CMM ALG 


| BRE eas 


cathhit 


PRINTED CiRCutT 


OSCILLOSCOPE KIT 


FOR COLOR TV! 


@ Check the outstanding engineering design of 
this modern printed circuit Scope. Designed 
for color TV work, ideal for critical Laboratory ap- 
plicauons. Frequency response essentially flat from 
5 cycles to 5 Me down only 114 db at 3.58 Mc (TV 
color burst sync frequency). Down only 5 db at 5 
Mc. New sweep generator 20-500,000 cycles, 5 
times the range usually offered. Will sync wave form 
display up to 5 Me and better, Printed circuit boards 
stabilize performance specifications and cut assembly 
time in half. Formerly available only in costly Lab 
type Scope. Features horizontal trace expansion for 
observation of pulse detail revrace blanking am- 
pliher voltage regulated power supply —— 3 step 
frequency compensated vertical input—low ca- 
pecity nylon bushings on panel terminals — plus a 
host of other fine features. Combines peak perform 
ance and fine engineering features with low kit cost! 


Aeathhit iV 
SWEEP GENERATOR KIT 


ELECTRONIC SWEEP SYSTEM 


@® A new Heathkit sweep generator covering all 
frequencies encountered in TV service work 
(color or monochrome). FM frequencies too! 4 Mc 
~~ 220 Mc on fundamentals, harmonics up to 880 
Mc. Smoothly controllable all-electronic sweep sys- 
tem. Nothing mechanical w vibrate or wear out 
Crystal controlled 4.5 Mc fixed marker and separate 
variable marker 19-60 Mc on fundamentals and 57- 
180 Mc on calibrated harmonics, Plug-in crystal in- 
d<luded. Blanking and phasing controls -— automatic 
constant amplitude output circuit — efficient atten- 
‘uation —— maximum RF output well over .1 volt — 
vastly improved linearity. Easily your best buy ia 


ae 


COMPANY 


A SUBSIDIARY OF DAYSTROM, INC. 


BENTON HARBOR 14, MICH. 


WRITE FOR FREE CATALOG 
+» COMPLETE INFORMATION 
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opment corporation. in Tucson, 
Arizona. 

The new firm will specialize in 
the design, development and manu- 
facture of transistorized electronic 
circuits and equipment. It will be 
active in the New York area near 
Cold Spring Harbor, Long Island, 


R. Page Burr 


and in the Southwest at Tucson. 


Burr will be responsible for the 
technical operations and Brown will 
supervise the business activities of 


the organization. 


Mueller Joins 
Packard-Bell 


GEORGE J. MUELLER has been ap- 
pointed chief engineer for the tech- 
nical products division of the Pack- 
ard-Bell Co. He will have a major 
role in guiding the firm in its 
national 
specifically in the projected expan- 


defense work and more 
sion of its guided missile program. 


Dr. Mueller most recently headed 


ee 


Gweep generators, George J. Mueller 
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FOR PRECISION LABORATORY 
OR PRODUCTION TESTING 


1110-AB INCREMENTAL 
INDUCTANCE BRIDGE 


AND ACCESSORIES 


Accurate inductance measurement with or 
without superimposed D.C., for all types of 
iron core components. 


INDUCTANCE — 1 Millihenry to 1000 
Henry 

FREQUENCY — 20 to 10,000 Cycles 
ACCURACY — 1% to 1000 Cycle, 2% 


to 10KC 
CONDUCTANCE — 1 Micromho to 1 
MHO 


"9" — 0.5 to 100 
SUPERIMPOSED D.C. — Up te 1 


Ampere 
@ DIRECT READING — For use by 
unskilled operators. 


ACCESSORIES AVAILABLE: 1140-A Null De- 

tector, 1210-A Null Detector — V.T.V.M., 1170 

D.C. Supply ond 1180 A.C. Supply. 
INSTRUMENT DIVISION 


FREED 
TRANSFORMER CO., INC. 


1722 Weirfield St., Brooklyn (Ridgewood) 27, N.Y. 


McGRAW-HILL 
TECHNICAL WRITING SERVICE 


WRITES « EDITS 
ILLUSTRATES 
PRINTS 


YOUR publications ... 
to YOUR specifications 


TWS relieves you of all or 
any of the many problems 
encountered in the produc- 
tion of your... 


EQUIPMENT MANUALS - HANDBOOKS 
PRODUCT CATALOGS-TRAINING AIDS 
PAMPHLETS — REPORTS — BROCHURES 
’ COMPANY HISTORIES — PARTS LISTS 


; 
150 
i WRITERS — EDITORS — ARTISTS 


ARE AT YOUR SERVICE 


WRITE: 
Project Consultant 
TWS—McGraw-Hill 
330 W. 42 St. NYC 36 


Want more information? Use post card on last page 
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the test support department of the 
guided missile research division of 
the Ramo-Wooldridge Corp. 

For 15 years he worked in vari- 
ous capacities at the Army’s Pi- 
catinny Arsenal in Dover, N. J. 

In 1950, he left the Arsenal to be- 
come supervisory physicist at the 
Air Force Missile Test Center in 
Florida. 

In 1952 he began work on the 
development of operational test 
equipment for the Navy Bureau of 
Aeronautics’ guided missile pro- 
gram as technical director of the 
Allen B. DuMont Laboratories’ pro- 
ject 

Completing the project in 1953, 
he became an engineering and 


physics consultant for two years. 


Concord Control 
Starts Operations 


A NEW COMPANY, Concord Control, 
of Cambridge, Mass. has been 
formed to develop and manufacture 
numerical control equipment for 
machine tools and industrial proc- 
firm’s staff 


engineers who 


esses. The includes 
played a part in 
the development of numerically 
controlled machine tools at the 
M.I.T. servomechanisms laboratory. 
Newly-elected officers of the com 
McDonough, 


pany are James O. 


Left to right, H. P. Grossimon, J. O. 
McDonough, R. W. Lawrie 


president; Herbert P. Grossimon, 
vice-president in charge of engi- 
neering and Richard W. Lawrie, 
vice-president in charge of sales 
Other officers are Robert H. Greg- 
ory, comptroller and treasurer and 


a 


Pee REG eee dd ae by 
COAXIAL CONNECTORS 
UME Iw ald: 

21:3 8 3) 


For the first time... A new series 
of precision connectors unit-engi- 
neered to fit all specifications of 
sub-miniature cables. 

NEW because... 


No special tools required for as- 
sembly. 


NEW because... 


Foolproof clamping insures accurate 
alignment... positive contact...extra 


strong grip. 
NEW because... 


Unique bayonet lock for sturdier mat- 
ing ... quick and easy disconnect... 
good contact... accurate alignment. 


NEW because... 

Exclusive internal-parts design allows 
outside dimensions of connectors to 
remain constant regardless of cable 
dimensions. 

Remember Automatic’s Type BSM 
Coaxial Connectors the next time 
you have a design that calls for 
Sub-miniature cables and compo- 
nents. Our engineers are always 
ready to discuss your special 
requirements. 


WRITE FOR FREE TECHNICAL BULLETIN 
AND SPECIFICATION CHARTS. 


METAL PRODUCTS CORP. 


321 BERRY ST., BROOKLYN 11, W. Y¥. © EVergresn 8-0364 


Want more information? Use post card on last page 
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® PLANTS AND PEOPLE (continued) 
Merrily MACHINES Charles M. Ganson, clerk of the 


corporation. 
McD rh had been project en- 
Solve “IN-PLANT” PRINTING PROBLEMS seeall pie sseanaaak control 


~- FASTER - NEATER - AT LOWER COST projects at M.I.T. since 1951. 


Marchant Research 


COLOR BANDING Promotes Martin 
WIRE LEAD COMPONENTS WILLIAM L, MARTIN, for the past 


The Markem 69A Machine semi- ton months Girector of engineering 
automatically applies up to six color of Marchant Research in Oakland, 
bands to wire lead components such as ; Calif., has been appointed vice-pres- 
resistors and condensers. Band width ident of the firm. 
and color changes are easily made. ? The firm authorized a broadening 
Automatically feeds and ejects; bands 
about 50 objects per minute. The 69A 
will also mark cylindrical objects with 
complete label detail, in one or two 
colors. 


of the Marchant Research program 


Other Markem 
machines avail- 
able for marking 
electrical parts 
and products of 
all sizes and 
shapes. Write for 
detailed informa- 
tion. 


MARKEM MACHINE CO. 
KEENE 6, NEW HAMPSHIRE 


William L. Martin 


@ ONE MEGACYCLE PULSE 


| GENERATOR with CONTINUOUS | to include development of most of 
® CONTROL of REPETITION RATE, the major types of equipment re- 


quired in a complete electronic data 
PULSE WIDTH, and DELAY processing system for business ap- 


plications. Martin will direct and 
supervise all of the research and 


; | engineering development work. 
MODEL B-3 PULSE GENERATOR FS ae ne ? 
Featuring: 
@ Excellent RF shielding to prevent iam © Underwood Names 


the radiation of spurious signals Wh . : 
Pa le tie lop Engineers 
®@ Pulses of either Positive or Negative : 

polarity ae JOHN H. HOWARD has been named 
© External triggering and push button director of research and engineer- 
single pulse operation 


® Modul ing for Underwood Corp. and Al- 
ee en bert A. Auerbach was appointed 


The Rutherford Model B-3 Pulse Gen- ig " SS rene | chief engineer of the electronic 
erator is a highly versatile, general- : i , 
purpose instrument designed for 
applications involving repetition rates : F 
through one megacycle, delays from ness machine company’s develop- 
0 to 10,000 us, and fast rise time ment activities. He will have com- 
pulse output of positive or negative qunes' seuntedie stain waitin plete responsibility for research 
polarity and widths to 10,000 us. WIDE RANGE PULSE GENERATORS, and development of typewriters and 
DIGITAL AND ANALOG TIME DELAY GEN 
ERATORS, TIME MEASURING SYSTEMS 


integrated data processing equip- 
. Telephone: oa 06-4362 ment and electronic computers. 
707 S$. ROBERTSON BLVD. “ee ie a ‘de 
ELECTRONICS CO. CULVER CITY, CALIFORNIA sefore joining Underwood, How- 


ard was manager of engineering 


computer division. 
Howard will also direct the busi- 


Write for complete data: our Bulletin E-B-3 other business machines as well as 
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TELREX LABORATORIES 


Antenna Specialists 
Consultants, Designers & Manufacturers 


} . 
© Broad-band or single-frequency 


arrays for communication, fixed 
or rotary, point-to-point, FM, TV- 
relaying, scatter-propagation, etc. 


e Antenna accessories: Broad- 
band baluns, monopoles, antenna 
rotators and indicators, etc. 


John H. Howard : : 
© Consultants and suppliers to 
services for the Burroughs Corp. communication firms, universi- 
He was director of development 


for Engineering Research Asso- 


ties, propagation laboratories, 

and the Armed Forces, 

ciates, project engineer for the 

© Prompt delivery on standard 

which we design antennas to your Telrex designs or units built to 
specific requirements your specifications, 


Sperry Gyroscope Co. and later Standard Telrex structures upon 
spent a year in private engineering 
practice as a consultant. 
Auerbach has been associated >< 
WRITE FOR ASBURY PARK 
FREE NEW JERSEY 


TECHNICAL : TV & COMMUNICATION : 
BOOK Py bea) Tel. PRospect 5-7252 


with the company as a project en- 
gineer since Underwood acquired 
the Electronic Computer Corp., of 
Brooklyn, in 1952. 

Previously he had been with the 
advanced development section of 
RCA at Camden, N. J., and with 
the Eckert Mauchly Computer Corp. 


ORIGINATORS & MANUFACTURERS OF THE WORLD'S FINEST TV & COMMUNICATION ANTENNAS 


SOSSS SS OSS SESS S SS SSS SSOSSOSSSSESSOCSSESSOSS SESE SECO eeeBeUBSSSeeseSeee 
DO Se EEE EEE EEE EEE EEE EEE EEEEEEEEEEEEEEESEE SEEMED SDE 


[ ; 


of Pini. onset oo | NNER FreQuENCY RANGE 


with these STANDARD SIGNAL GENERATORS MODEL 80 
| 2 Mc to 400 Mc 


HYCON MFc. Co. of Pasadena, Calif., MODEL 80-R 


will move into new plant facilities 


in La Verne, Calif., before the end 5 Mc to 475 Mc 


of the year 


Hycon Plans 
New Plant 


Trevor Gardner was elected presi- 
dent following the resignation of 


Alden E, Acker as president and a 
. ' SPECIFICATIONS 

member of the board. Gardner, 

former Assistant Secretary of the . FREQUENCY RANGE: (Model 80) 2 to 400 Mc in 6 bands 
: : (Model 80-8) 5 to 475 Mc in 6 bands. 

ee 9 ay Ceppeinss: FEATURES 

Air | ore e, will continue to s¢ rve FREQUENCY ACCURACY 0.5% 

as chairman of the board and chief Direct-Reading scales FREQUENCY DRIFT: Less than 


: : ' d dial dividvell 1% after warm-up 
executive officer of Hycon. Robert iaeek rn eey OUTPUT VOLTAGE: Continuously variable from 0.1 to 100,000 


G. Taylor, secretary of the com- c : . microvolts (-7 to ~127 DBM) 
onvenien microve 
pany, was elected to the board post and DBM output scales OUTPUT ACCURACY 10% at 0.1 volt from 5 to 200 Me 


cae s =15% at 0.1 volt from 200 to 475 Mc. 
vacated by Acker. Accurate indication of MODULATION: AM ; , bie 4 ois O8 
' ‘ % 

Hycon will start construction of output voltages ot all cei ante coh Gene o 


levels. Internal modulation, 400 and 1000 cycles 


the building within six weeks. The : External modulation, 50 to 10,000 cycles 
Low residual FM due to 
company is investing more than ee ees RESIDUAL FM: Less than 500 cps at 450 Mc for Model 80-R, 


and correspondingly lower for both models at lower 
frequencies. 


POWER SUPPLY: 117v, 50-60 cycles, 70 watts. 


$1,250,000 in buildings and facili- Provision for external 
ties. The 136,000-sq ft facilities pulse modulation 


will house the main manufacturing 


operations and executive offices. MEASUREMENTS 
Some subsidiary and division op- CORPORATION 


erations will continue in Pasadena. BOONTON - NEW JERSEY 
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PRECISION-EERING 


THE DIFFERENCE IN ATLAS 
DIFFERENTIALS 


@ Every tooth a masterpiece 
in finish, fit and motion. Atlas 
differentials are" precisioneered” 
to provide Nth degree accuracy 
in addition, subtraction and other 
electro - mechanical applications. 
The high sensitivity and minimal 
lost motion of precision Zerol gears 
... plus corrosion and wear resistance 
assure long life in every assembly. 
Atlas gears and assemblies are made 
to meet your design and specifica- 
tions. Have proved themselves by 
their acceptance and constant re- 
orders from the world’s largest users 
of electro-mechanical equipment. 
From drawing board to production 
line Atlas design, production and 
methods engineers and skilled tool- 
makers work with you on a job 
basis, Let them help you. Write 
for your copy of“ Precision-eering 
Electro-mechanical Equipment” 
to Atlas Precision Products, 
Philadelphia 24, Pa. 
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Electronic Engineering 


By SAMUEL SEELY 
UcGrau -Hill Book Co., 
1956, 525 p, $8.00 


New York, 
THIS BOOK deals with the applica- 


tion of electron tubes and 


transistors in nonradio circuits 


“Electronic Engineering” and a 
companion volume “Radio Electron 
ics” (now in press) constitute a re 
vision and extension of the materia! 
Seely’s book “Elec- 
tron-Tube ’ published in 
1950. By leaving the treatment of 
radio circuitry to a separate vol- 
ume, the author has been able to 
enlarge his treatment of such sub- 
jects as feedback in amplifiers and 
electronic computing circuits, and 


in Professor 


Circuits’ 


to add a short section on cathode- 


‘ay tubes and two chapters on 
solid-state theory and on transis- 
As much 


as a third of this book is new ma- 


tors as circuit elements. 


terial; the rest is unchanged from 
the earlier text, although there is 
some 


rearrangement in presenta- 


tion. 


> Circuits The book is 


ently intended for use as a text in 


appar- 


a college course covering electronic 
circuits not classified as radio cir- 
cuits. The analysis of various types 
of circuits is carefully developed, 
and there are numerous problems 
designed to supplement and empha- 
size the text, The material covered 
includes characteristics of electron 
amplifier principles, 
untuned amplifiers, oscillators, re- 
laxation 


tubes, basic 


circuits, sweep genera 


tors, rectifiers, regulated powe1 
supplies, electronic instruments and 
transistor circuitry. 

The new material on solid-state 
physics and transistors is covered 
in fifty pages. The electron theory 
of metals and the rectification and 
amplification effects in semicon- 
ductors are discussed by energy- 
diagrams. The small-signal 
theory of transistors is treated in 
terms of four-terminal-network 
theory and various types of tran- 
sistor circuitry are shown. A brief 
discussion of the duality of the 
electron-tube and the transistor is 


level 
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sweep generation circuit 


included. The treatment is as com- 
prehensive as can be expected in 
the space allotted and should afford 
a useful introduction to this branch 


of electron devices. 


There 


noted in examining this work, but 


> Errors were few errors 
two misstatements have been car- 
ried over from the previous book 
that the reviewer as a tube engi- 
dislikes to see 


On p 25, a variable-mu tube is not 


neer perpetuated 


so called because the mutual con- 


ductance changes with bias, as the 


text states, but because the mu- 


markedly with con- 


bias. On p 387, 


factor varies 


trol-grid vacuum 
diodes used as rectifiers in capaci- 
tor-input filters are not insensitive 
to excess peak currents as the text 
states; but may readily be damaged 
by arcing when peak-current rat- 


ings are exceeded, particularly 


when oxide-coated cathodes are 
used. 

The choice of the title for this 
work is a little confusing. Is the 
object to set up “electronic engi- 
neering” as a term applicable only 


One notes 


” 


to nonradio electronics? 
the same implication in the title of 
Professor Terman’s book 
“Electronic and Radio Engineer- 
ing”. Although it is unfortunate 
that there is no generally accepted 


new 


name for nonradio electronics, any 
move to restrict the meaning of 
“electronic engineering” to 
part of its present general meaning 


only 
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NEW BOOKS continued 


is surely to be deplored. If such 
a limited meaning were adopted, we 
should then be faced with the nrod 


lem of devising an appropriate 
g 


name to cover both radio and non 
radio electronics 

This textbook should prove to be 
useful in a college curriculum that 
allows sufficient time for a course 
on the circuits of nonradio elec- 
tronics and for a companion course 
in radio electronics. The division 
of the subject matter is of neces 
sity somewhat arbitrary and a 
balanced training will require both 
courses, The book is primarily for 
undergraduate study, and is not 
suitable as a reference book for 
the practicing engineer.—T. J. 


; We specialize in the design and manufac- 
HENRY, Radio ( orporation of 


ture of precision deflection yokes for military 
America, Tube Division, Harrison, and commercial applications. Phone or write 
N. J. for immediate engineering evaluation of your 
critical display problems. 


Phone: RAmsey 9-1123 


Color TY Servicing Constantine Engineering Laboratories Ce. 


By WALTER H. BUCHSBAUM 
Prentice-Hall, Inc., New York, 258 p Island Avenue Mahwah, N. J. 


$6.35 


THIS book is of little interest to the 4wEA ¥Y 
engineer since it is directed at the ¥ 
tv serviceman. The most significant 
contribution of this book is a series od 
of color plates illustrating the effect Multiple Arm 
of maladjustments and _ internal 
troubles as they appear on the colo 
picture-tube face. Other than this RELAYS 
it is doubtful if the typica! service- 
man will find it as useful as some 5 fe ei 
other recent texts on this subject y 

The book begins with a brief 


comparison of monochrome and 
color tv. The second chapter sets Cer een rest 


forth the principles of colorimentry, Cast Aluminum Base 


including color plates of a color di- 
ee ee oe oT Lae eed 


agram and color triangle. The 
. Caen 


makeup of color tv signals is de- 
scribed in Chapter 3 which also AVILA ieee 
attempts to explain the principles WC a rE POM EMe VEEL A superior relay that has endured 
of vectors. LP be LT the test of time... . Specified for 

A color-tv transmitting-receiving IEAM LEE many years by America's largest 
system is explained, using block SEE manufacturer of electrical controls 
diagrams, in Chapter 4; Chapter 5 and communications equipment. 
describes the construction and op- 
eration of three-gun tv color pic 
ture tubes, but omits any mention 
of the single-gun Lawrence tube 
which in some ways is substantially 
superior and may become a com 


ST Om amy 
MIL Spec’s For complete data, write for Bulletin No. 30-6 


Engineering a . 
reproneanatees Wheelock SIGNALS 
petitor in principal cities eles ae 
Viae ia EWE S 2 


Deflection circuits unique to colo: 


—— 
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NEW BOOKS (continued) 


picture tubes are covered in Chap- 
HIGH PRODUCTION, o - he wae | ter 6, and again in Chapter 11. A 
PRECISION, / . e detailed block diagram and descrip- 
Sy tion of color tv receiver circuits 
are presented in Chapter 7 and 
expanded in the following four 
chapters. 


SILK SCREEN | | “ 
nats fo | A 


(3. 579MC) vTvM 


*"Mlectronic Circuits 
*Nameplates *Dials... 


oer Ltfistwioe dates DI00E 
[o« 4 ‘AMP ad CHROMA PROne 


ade eet 
HE te 
DECORATOR PRESSES—SERIES “B" Coton 


A new General precision built screen plating and acid resists can be laid down 
process press, especially adapted to the assuring quality printed circuit results | Color afc adjustment 
high volume production of printed — Fine lines print clean and sharp and the 
circuits, nameplates and dials. enamel effect required in the manufacture 


Incorporates a new and completely of nameplates and dials is effectively Installation is covered briefly in 
difiecent approach to the handling of warn ed. Work can be both fed and . pets : 


many difficult materials. Precision delivered at front of press, or delivered Chapter 12 while alignment and 
register assures proper placement of at rear for in-line operation with the back-of-the-set color adjustments 

print on panel and accurate backing-up General Thermo-Jet Dryer, or other d ibed i h t th 
of two sided circuits, Heavy deposits of — drying equipment. are described in the next three 
chapters. The final four chapters are 

icine esr atest rT) ana , 

; peotes ; Sheet Sine : poste Up Te. ; aN | ljcomplete information! concerned with troubleshooting, and 
Bisse ira a wt — aes GENERAL, less ance & SURRY CO it is in this section that the color 

> Baad 22"%30" : 3 : ; 
: ooae ae a€ 2 Ss EAR mes wre , pictures of the tube face are in- 
; ‘CEPPLTITIITIII TY) Grand rapids 3, Michigan cluded. Some different troubles il- 
lustrated by color pictures contained 
in recent other texts do not appear 
here.—J, R. McDeRMotTT, Product 

Engineering, N. Y. 


Write for 


NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS @ NEY’S SMALL PARTS | 


SLIP RING 


PICKOFF 
developed by 


NEY 


A new concept of slip ring 

brush design has shown life 

better than 100 million rev- Ney Type 1194 is stocked in the 
. . following sizes 

olutions at low electrical 

noise level. A self-contained 

spring and wire contacts slip 

ring over a sector of approx- > eon 

imately 180°. Size of wire WOUND QLOSE ' 

used in tests, .004-,006 diam., ia. B C D 

with wear at end of 100 j 1.5 .024 .040 

million revolution test less 1194-2 . 2.0 .036 .060 

than one-half diameter. 11943 3.0 .048 .080 

Write for information. 1194-4. 3.0 .060 .100 


THE J. M. NEY COMPANY P.0. BOX 990 DEPT. E 


HARTFORD 1, CONNECTICUT 
Specialists in Precious Metal Metallurgy since 1812 


Electronique Industrielle 


By G. GOUDET 
Eyrolles, Paris, 1955, 635 p 


THIS text book has been writ- 
ten primarily to provide students 
in electrical engineering with a 
modern and basic knowledge of that 
part of electronics which is pro- 
gressively invading all fields of in- 
dustry. This book is, however, well 
adapted to a wider class of readers. 

In the theoretical part, the accent 
has been placed on the development 
of sound and modern concepts that 
will lead to a better understanding 
of modern electronic theories: elec- 
tronic structure of the solid state, 
ionization of gas, application of 
quantum mechanics to the theory of 
conductors, semiconductors and di- 
electrics, circuit theory, electron 
optics etc. The mathematics used 
in the book are at the level of 





NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS @ NEY’S SMALL PARTS 
NI LuWd DIG V AV1d SLUVd TIVWS S.A3N ® SLN3WNYLSNI NOISIO3SYd NI LuVd DIS V AVid 


NEY'S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS e NEY'S SMALL PART. 
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DANO 
COILS 


LIFELINE 
TO PRODUCTION 


From design engineer 
to the purchasing agent 
to Dano—a perfect 
“lifeline” to produc- 
tion. 


CALL or WRITE TODAY 
and DANO’S quote 
will be on the way. 


Bobbin Coils 

Form Wound Coils 
Paper Section Coils 
Acetate Bobbin Coils 
Cotton Interweave Coils 


Coils for High Tempere- 
ture Applications 


Encapsulated Coils—in 
either Polyester or 
Epoxy Resins 


Also, TRANSFORMERS MADE.TO-ORDER 


" THE DANO ELECTRIC CO. 


MAIN &$T., WINSTED, CONN. 


CABLE 
aT A 


CL Lye 
ite ee Try 
: re] 
Ey, 
Cellulose 


Tl Pi 


Cred 


4940 4) 
Cm LR 


Acid resistant 
4 
Need no insulation 


* 


fet aT 


* 


ee asl 


WECKESSER COMPANY | 


5701 Northwest Highway + Chicago 30, lil. 


' 
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NEW BOOKS (continued) 
graduate work in ally kind of en- 
gineering. The Fourier series, 
Fourier transform and Laplace 
transform are briefly but clearly 
presented. 


> Tube Applications—The theoret- 
ical part occupies two thirds of the 
book and the other third is devoted 
to applications: cathode-ray tubes, 
electron microscope, mass spectrom- 
induction heating, photo- 
electric cells, ultrasonic waves, and 
servomechanisms, 

In those applications there is 
no emphasis on components or 
equipments. In each 
author is primarily concerned with 
between 


eter, 


case, the 
the necessary relations 
theory and engineering 
The possibilities and limitations of 
each technique are thoroughly in- 


practice. 


vestigated. 

As a result of this approach, the 
engineers can become acquainted 
with the determining factors 
which should help him to make 
his own decisions concerning the 
choice of available tools for par- 
ticular applications. 


> Format—The book is divided 
into six sections, each section con- 
taining from 8 to 6 chapters ac- 
cording to the importance of the 
subject. 

In the first chapter of the first 
section, the advantages of the ra- 
tionalized MKS system of units, 
which is exclusively used in the 
book, are clearly presented in rela- 
tion to the other systems of units. 
The other chapters of the first sec 
devoted entirely to the 
theory of circuits and transmission 
lines. 

The section deals with 
electron tubes, electronic theory of 
the solid state and the ionization of 


tion are 


second 


gas. 

The third section serves to ac- 
quaint the reader with the theory 
and technique of amplification, in- 
cluding the amplifier stability and 
noise theory. 

The fourth section pertains to 
production and detection of oscil- 
lations. 

The fifth includes the 
principles of electron optics and 
their application to cathode-ray 
tubes, the electron microscope, elec- 


section 


LOW FREQUENCY 
aia 


TWIN-T NULL NETWORKS 

@ for a variety of filter and feedback 
problems @ Any null frequency from 
| to 50,000 cps. @ Hermetically sealed 


and stable @ Ask for Bulletin 500 


SINGLE 
TUNED 
\—__ AMPLIFIERS 


SINGLE-TUNED AMPLIFIERS 

@ 211 of 212 plug-in amplifier units 
plus twin-T feedback net @ Center fre- 
quency 2 to 500 cps. @ O up to 40 @ 
voitage gain up to BO @ Ask for Bulle- 
tin 212 


| \DOUBLE 
\ TUNED 


\ AMPLIFIERS 


DOUBLE-TUNED AMPLIFIERS 

@ 212 plug-in amplifier plus special 
feedback net Type 572 © Center fre- 
quencies from 2 to 500 cps. @ Band- 
width +-25% and +35% © Ask for 
Bulletin 572 


As designers and manufacturers of spec- 
ial LC and RC networks and filters, we 
invite a statement of your problem, In- 
quiries will be answered promptly, and 
quick delivery is offered on engineering 
quantities orf production runs, 


90) AS! BivbabO8 Ofrvt 
atte «@ TAS 
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Se NEW BOOKS (continued 


Oo = '@) | tron diffractor and mass spectrom 


eter. 
& BLACK & WHITE The last section presents in six 
LAB & TV SERVICE chapters the industrial applica 


pe tions mentioned above: induction 
5S SCOPE heating, photocells, ultrasonics and 


ervomechanisms. 


5 mc BANDWIDTH The author’s pertinent commen- 
taries concerning each subject make 
& DC AMPLIFIERS : 


interesting reading and serve to 

* Flat from DC to 4.5 me to repro- stimulate the reader to further in- 
duce 3.58 me syne burst and oscil- vestigation among the 185 refer- 
lator signals in color TV set ences listed in the bibliography 


e 4-step freq-compensated attenua- J. B. LAIR, Fe de ral T¢ le COMMUNLCAoA- 
tor in both AC and DC positions. tion Labs., Nutley, New Jerse y 


s. * Built-in calibrator permits peak- 
Lai to-peak voltage measurement. 


Factory Wired $129.50 APY ° Automatically cums anything visi- 


* V amplifier direet-coupled and * w on 
push-pull thruout; gradual roll- cps 5 eps). 


off beyond 4.5 me; useful at 10 © Edge-lit lucite engraved graph 

me. screen with dimmer control ; filter ; 
* High V sensitivity: 25 mv/in. standard bezel fits standard photo- 
* Choice of direct coupling (DC) graphic equipment. 

or capacitive coupling (AC). ¢ SUP1 CRT 


® Write for FREE New 1956 Catalog E-7 Hi-Fi Loudspeakers and Enclosures. 
and Name of Distributor Abraham B. Cohen. John F. Rider 
Publisher, New York, 1956, 368 p, 
84 Withers Street ¢ Brooklyn 11, N. Y. ©56 Prices 5% Higher on West Coost $4.60. Written for the hi-fi enthusiast 
and audio technician, this book ex 
NOW JN STOCK AT YOUR NEIGHBORHOOD DISTRIBUTOR ORDER NOW! plains basic loudspeaker principles, 
multispeaker design and cross-over 
networks. Baffles and enclosures of 
all types are discussed with build-it 
yourself data given. 


Introduction to Color Television. 
Milton Kaufman and Harry E. 
Thomas. John F., Rider Publisher, 
New York, 1956, 160 p, $2.70 (paper). 
Presents fundamentals of color for 
television and the NTSC color tele- 
vision system. Tricolor picture tubes 
described include the CBS aperture- 
mask color tube, the RCA three-gun 
shadow mask tube and the single-gun 


PRECIOUS METAL Chromatron or Lawrence tube. Gen- 
for isi 


eral design color television re- 
Ss MATERIALS ; ceivers is discussed. Important cir- 
CONTACT and “ ; cuits are illustrated schematically. 


... In any specified dimension An Active Filter. G. K. Jenssen and 

: J. E. MeGeogh. Office of Technical 

..» for assembly or attachment Services, Washington, D. C., 1955, 10 

c p, $0.50 (paper). Discusses filter with 

by standard methods . 0.01-cps passband. Filter consists of 

Di phase detector, low-pass filter, re 

actance tube, local oscillator and 
: polylock feedback loop. 

pure and in their many alloys—are : * oe 

i j j r The Transosonde — A New Meteor- 

available to provide the required ‘ ological Data-Gathering System. A| 

metal for your electrical bert D. Anderson, Henry J. Masten- 

j i . brook and Henry D. Cubbage. Office 

contact application. AN of Technical Services, Washington, 

D. C., 1955, 21 p, $0.75 (paper). De 

scribes transoceanic sondes used to 

gather weather data. Concept is based 

on use of controlled altitude balloons 

by the Japanese during World War II 


Write for data and technical assistance. Thermal Power From Nuclear Re- 
actors. A. Stanley Thompson and 
113 ASTOR STREET Oliver E. R 's. John Wiley & Sor 


. Rodgers. « » Sons, 

vawann 5, MEW JERSEY New York, 1956, 229 p, $7.25. Dis- 
‘ ion von * SAN FRANCISCO cusses the use of nuclear reactors in 
108 ANGELES « CHICAGO the production of thermal power. Sub- 


jects treated include nuclear consider 
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ations, reactor equations and kins 
shielding problems, and thermal power 
cycles. 


tics, 


Radio Philatelia. Herbert 
dio-Master Corp., New York, 
Information for the collector on pos 
age stamps dealing with radio and 
electronics. 


Rosen Au 
1956, $2 


Peaceful Uses of Atomic Energy, Vol. 
II. “ow University Press, New 
York, 1956, 471 p, $8. Second volume 
of the proceedings of the Interna 
tional Conference held in Geneva in 
August 1955 discusses research re- 
actors. Some of the United States 
papers describe instrumentation used 
in control reactor operations. The pa 
per on the Brookhaven reactor gives 
a detailed description of electronic 
instrumentation. 


Spheroidal Wave 
Stratton, P. M. 
J. D. C. 


Functions. J. A. 
re. L. J. Chew, 
Little and F. J. Corbato. John 
Wiley & Sons, New Vock 1956, 613 p, 
$12.50. Mathematical tables prepared 
on Whirlwind I at MIT make it pos- 
sible for the electrical engineer and 
physicist to handle wave problems in 
spheroidal coordinates. 


Alternating-Current Circuit Theory. 
Myril Reed. Harper & Brothers, New 
York, 1956, 587 p, $6.50. Undergradu- 
ate textbook on alternating-current 
theory deals with sine waves, circuit 
elements, parallel and series circuit, 
Fourier series, transients, mesh and 
node systems and transmission lines 
and filters. The material in this edi- 
tion includes elementary topology, 
matrix algebra and the m-derived ap- 
proach to filter design. 

Germanium Diodes. S. D. Boon. 
vier Press, Inc., Houston, Texas, 
$1.95 (paper). Covers characteristics 
and behavior and circuit applications 
of germanium diodes of the signal rec- 
tifier type. The specific diodes de- 
scribed are manufactured by Phillips 


Else- 
92 pb, 


The Economic Almanac, 1956. Pre- 
pared by the research staff of the Na 
tional Industrial Conference Board, 
Thomas Y. Crowell Co., New York, 
1956, 688 p, $3.95. Brings together 
data often needed on current economic 
problems. The 1956 revision contains 
new information on saving and liquid 
assets of individuals, federal, state and 
local finance, stock ownership and ad 
ditional information about Canada. It 
covers statistics on electronic engi 
neering salaries, operating ratios of 
communications equipment firms, pro 
duction, sales, employment, earnings, 
output per man hour, tax payments 
installment credit, stock ownership, of 
radio, tv and broadcasting segments 
of the electronics industry 


Legal Problems in Engineering. Mel 
vin Nord. John Wiley & Sons, New 
York, 1956, 391 p, $7.50. Elementary 
textbook on civil law aimed specifically 
at the professional engineer, covering 
basic legal concepts, also specific sub 
jects such as engineering ethics, pro- 
fessional registration, controls and 
specifications, government regulations, 
patents, copyrights and trademarks, 
and air and stream pollution 
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Null Detector Relay 


SOLVES MANY 
TEMPERATURE 


CONTROL 
PROBLEMS 


An Edison Sensitive D. ¢ 


Relay 


and an ordinary bridge circuit 


are versatile tools in solving temperature control problems 


In the bridge shown assume the dotted resistor to be a resistance 
temperature detector and the other resistors adjusted so that the 
bridge will reverse current flow through the relay at a given tem 


perature 


Ihe polarized relay will sense the reverse current flow 


to close (or open) its contacts at the null point 


This circuit is useful in temperature warning systems since the 
relay automatically reopens when the current reverses again —to 


actuate an “all clear” signal. 


The Edison Relay is reliable at values from 30 microamperes to 


12 milliamperes. 


28 volts d.c 


For full information send for free bulletin, 


ae 


ema O Eom. 


JREAT MAME CONTING 


#5 GREAT 


rated at 4 
. in SPST or SPDT arrangement 


No 


Overloads to 10,000 X coil input power are 
absorbed without damage. Contacts are 


ampere at 


3037 
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advancement 


SOLDERING 
PROBLEMS 


in instrument 


Pret iy 


PORTABLE 
BENCH-TYPE 
INDUCTION 
SOLDERING 


UNIT CUTS 
ASSEMBLY 
cosTs... 


Simplifies, 
improves and 
epeede up Model PMI 
component production 

Provides local heat to 

otherwise inaccessible spots 

Safe and simple. Max. power input 775 

watts, 100 watts standby; 115 volts, 

60 cycles. Measures 15%" x 214" x 15”, 

weighs 150 ibs. Price $414.00, foot 

treadie egtra. Complete data on request. 


cd 
morion 


marion electrical 
instrument company 
GRENIER FIELO—Manchester, N. ., U.G.A 


Copyright ©1986 tories 
Visit Marion at Booth 738 at Wescon Show 
Los Angeles, August 21.24 


eC 
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It's now @ big business 
eee MOLD 

fast-growing (70% increase 
st 
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just lost yeor) 
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IN MOBILE-RADIO MAINTENANCE!” It’s 
published as © service to radio engineers 
by Lampkin Loborotories, Inc., manufoctur- 
ers of the well-known 105-8 Micrometer 
Frequency Meter and 205-A FM Modula- 
tion Meter. 


LAMPKIN LABORATORIES, INC 
Trae ie Lh ee lasts tcill lee 

' 
At no obligation to me please send “HOW | 
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| Backtalk 


Gravity Hypothesis 


DEAR Sigs: 
As another curbstone physicist I 
was prompted by Mr. Littell’s letter 
and your footnote (ELECTRONICS, 
p 500, March 1956) to 
again the nature of gravity. 

Mr. Littell’s extension of the ex- 
panding universe to the subatomic 


consider 


is to me a new concept. Macroscopi- 
cally, an expanding universe or at 
least galactic system is ponder- 
able: an expanding photon, neutron 
or void? Void forsooth! Still, why 
not an expanding photon, for it is 
just as much a source of our packet 
of electromagnetic wave energy as 
it is a corpuscle. 

We shall have to wrestle again 
and again with Mr. Littell’s hy- 
potheses, as apparently he has, 

Anent your own conjecture it 
seems to me that there would be 
wide variations in the gravitational 
constant, g, particularly at anti- 
podal loci. How test it? 

If at long intervals standard 
gravity were measured _ simul- 
taneously at the McGraw-Hill Build- 
ing, at a few hundred miles off the 
coast of Western Australia and at 
other analogous points, should 
there not be indications of the 
“combination—of forces from outer 
Parenthetically, all three 
measurements can be made 
veniently by telephone 
calls, 


space”? 
con- 


overseas 


Presently my view is that g may 
be the resultant of all forces within 
neutron, atom, molecule, planet or 
nebula. 

Manhattan 
Project might get to the bottom or 
perhaps center of the matter. 


Anyway, curbstone 


C. H, TEwWKSBURY 
VN. J. Bell Telephone Company 
Bridgeton, N. J 


More Shoddy Gear 


DEAR SIRs: 

You recently ran editorials sup- 

plicating more engineers with a 

conscience! One can only hope that 

the industry throughout the U.S.A. 

will take these pleas seriously. 
We have purchased three me- 


dium-power broadcast transmitters 
from the U.S.A. over the past ten 
years, two of them quite recently. 
It is discouraging to note the deg- 
radation of quality, especially in 
the little details. These are all of a 
first-line manufacturer from whom 
one could, years back, order a new 
model sight unseen. 

Now one gets equipment which 
has never been set up on test and 
load on fre- 
quency. A prototype has apparently 
been built and checked on a single 
Then 


production takes over and the sub- 


actually run under 


frequency for a short time. 


chasses are shipped to the field. 

In overseas territories, at least, 
station personnel with notable ex- 
ceptions are not as skilled nor as 
well paid as in the States. Nor are 
they fitted to with 
subtleties of design errors such as 
parasitic oscillations, harmonic fil- 
that let through 
radiations to the detri- 
ment of other services, quasiparasi- 


always cope 


ter deficiencies 
spurious 


tics in class B stages, developing 
only after audio components begin 
These things the 
should 


to deteriorate, 
factory designers have 
cleaned up. 

Nor is it any less disconcerting 
to find cold soldered joints, omis- 
sion of lockwashers or two of same 
to every nut, rusty steel washers 
circuit breakers, 
transformers design of which has 
been farmed out to subcontractors 


on 100-ampere 


of dubious reputation. 

Nor is the trouble confined to 
standard broadcasting equipment. 
Many these countries 
have turned to building their own 
ground communications equipments 
as the only solution. They are tired 
of high-priced factory-built trans- 
mitters having failed due to the use 
h-watt resistor in a circuit 
10-watt unit 
would have eliminated the trouble 
forever. So, they build their own, 
not as pretty construction perhaps, 
but more reliable. 

One’s inevitable reaction to this 
trend of U.S.A. engineers content 
to ride the present boom of high 
salaries and dollars of easy morality 
and dubious permanent value, is, in 


airlines in 


of a 


where a oversized 
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ELECTRONICALLY REGULATED POWER SUPPLIES 


¢@¢#é 


Avoid delay in making your breadboards, 
no waiting for a special when a 


STERLING 2K SERIES 


transformer will meet your requirements exactly. 
Stock STERLING 2K units are available for supplies 


from 100 milliamperes at 100 volls 
to 400 milliamperes at 300 volts 


Each 2K transformer provides: 

* PLATE VOLTAGE a eee FOR PASS TUBE 
VOLTAGE DROP 

© RECTIFIER ranma POWER 

* PASS TUBE FILAMENT POWER 

* REGULATOR CIRCUIT FILAMENT POWER 

© AUXILIARY FILAMENT POWER FOR 
OTHER CIRCUIT REQUIREMENTS 

© REGULATOR CIRCUIT PLATE POWER 

® APPLICATION BULLETIN WITH EACH UNIT 

Military versions of each of these units is also avail- 


able. Technical data on the complete line is available 
on request. 


samples int 144 yor puns! 


The 2K series is only one of the many types we 
make. We specialize in custom-built transformers 
to your specifications. Let our engineering stoff 
help solve all your transformer problems. 


Samples delivered in 1 to 3 weeks 


a 
pe ] 
, 
3 


299 


i we 


R 
18) 
N 


Technical specifications on a 
typical unit of this family of 
transformers for use in a 300 
volt 200 milliampere de regu- 
lated power supply with 90 te 
130 V AC input: 


ST2010 
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115 Volts AC, 50 te 1000 cps 


Secondaries: 


570-0-570¥ 240 madc* 
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Size: 5Ve x 4% x 5% 4 

Mtg. Centers: 3¥2 x 3% 

Weight 15 ibs. 

Associated Choke: $12009 
4 Henries at 240 madc. 


‘a | h 
(eine 

ANSFORMER 

Sr OR ATION 


orth 7th $t., Brooklyn 11, N. Y. 
STagg 2-4200 


Engineers who know 


-—-SPECIFY 


A- ey SUPERFINE 


ata nS) RF a 


men Sl een 


Ta ay 


Li Pie iT] 
SLU ei 


Palla Ne VETO) 


can. 


Mite BSS 


Want more information? Use post card on last puge 


COMPANY 





LAB 
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KAY LAB MODEL 110 
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BACK TALK (continued) 


self defense, to look towards Europe 
for merchandise. We are now buy- 
25-percent higher 
The equipment is not so 


ing there at 
prices, 
laden with latest gadgetry but they 
do take time to solder the joints and 
use heavier gage metal. Back home 
we still with a 


conscience! 


need engineers 


R. H. AXTELL 


Chief Engineer 
Radio Continente 
Caracas, Venezuela 


Another Rental Plan 


DEAR SIRS: 

UPON glancing through the March 
1956 issue of ELECTRONICS, I noticed 
an article regarding the rental of 
equipment in the Backtalk section, 
p 500, 

Polarad has had an equipment 
rental plan for sometime, and it is 
satisfactory both to us (the manu- 
facturer), and to the customer. 

ALFRED A. GOLDBERG 


Polarad Electronice ¢ orp 
Long Island City, New York 


Editor’s Note: We are glad to pass 
the word along, hope that others who 
rent equipment will advise us. 


Human Resistance 


DEAR SIRS: 

I RESPECTFULLY call your attention 
to a statement on page 153 of the 
March issue of ELECTRONICS 
your “Reminder” paragraph, which 


, under 
can conceivably be misinterpreted 
in a dangerous fashion. 

You state, “On the average, man 
is a 0.25-megohm, one-watt resis- 
tor’. You then continue to give 
data relevant to current values that 
are perceptible, “freezing”, and 
fatal. The values of currents stated 
are those generally accepted, and 
are conservative, 

However, the statement concern- 
ing the average resistance of man 
misleading, in that this 
value holds true only at low voltage, 


is quite 


taken on an 
“ohm-meter’’, 


with measurements 
ordinary 

If one were to use the average 
figure of 0.25 megohm, and the 1- 
milliampere figure, one would con- 
clude that, using Ohm’s Law, the 
voltage necessary for shock per- 
ception is 250 volts. We know from 
experience that such a voltage is 
extremely hazardous, and most con- 
ditions can be fatal if the power 


carrying leads are firmly seized. 


Further, if one were to employ 
the same formula with the 10-ma- 
ampere “let go” figure that you 
give, one would conclude that at 
2,500 volts one merely 
“freeze” to the power lines. You 
may be well aware of the fact that 
electric chairs employed at Sing 
Sing and other prisons operate 
from 2,200 volts so that the 10-ma 
figure in conjunction with the 0.25- 
megohm data is dangerously mis- 
leading. 

The error is 


would 


your use of the 
What 
average is being referred to? The 


phrase “on the average”, 
average to be found when employ- 
ohm-meter? I 
imagine that 
should refer to the 
condition that would exist if a per- 
son should get across an “average’ 
type of namely, 
household lines, stepped-up voltage 


ing an ordinary 


should your phrase 


“the average” 
, 


power source, 
sources in electronic equipment, etc. 
Under these circumstances, the skin 
resistance, which, when dry, (an 
average condition) constitutes the 
main component of the 0.25- 
megohm value quoted, breaks down 
under the voltage applied, and be- 
comes very low, 

In an excellent article by Prof. 
Dalziel of the University of Cali- 
fornia, it is shown that the “aver- 
age” resistance that should be used 
for “average” computation of haz- 
ards is closer to 500 ohms. Under 
these circumstances, the empirically 
established value of 50 volts as 
being conceivably fatal is more ac- 
curately determined. . . 

We agree that “engineers are al- 
ready in short supply” and we 
therefore recommend that statistics 
concerning safety be issued and 
interpreted only by experts in the 
field, who specialize in high voltage, 
and who devoted time to the an- 
alysis of high-voltage problems and 
the minimizing of 
hazards, 


high-voltage 


Victor WouK 
Engineering Director 
Beta Electric Corp 
New York City, N. ¥ 


Punched Tape, 

Not Magnetic 

DeaAR SIRS: 

WE enjoyed the article by Mr, Find- 
lay on page 122 of the February 
1956 issue of ELECTRONICS concern- 
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broad experience may save you months 
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BACK TALK (continued) 
ing electronic controls for machine 
tools. 

This article gave an excellent 
summary of the automatic con- 
trol problem and a good outline of 
the methods currently available for 
application to machine tool control. 

One item mentioned in this arti- 
cle has caused some confusion and 
embarrassment with Bendix cus- 
tomers. 

In Table 1 on page 124, you 
indicate that Bendix has under 
development for Martin Aviation 
Corporation a magnetic tape, phase 
modulation, machine control unit. 

The system we are developing 
for The Martin Company uses a 
punched plastic tape and works in 
a manner similar to the procedure 
outlined for the Bendix Cam Mill- 
ing Machine as described in Mr. 
Findlay’s article. 

The Martin Company is procur- 
ing from Bendix a Numerically 
Controlled Milling Machine System 
under an Air Force prime contract. 
Bendix has spent considerable time 
and effort in selling this punched 
tape system and the indication in 
the article has created confusion 
both with the Air Force and with 
The Martin Company. 

W. A. MARA 


Director 
Bendix Aviation Corp 
Detroit, Michigan 


Editor’s Note: We regret the error 
in the table, but hope that the de- 
scription of the punched tape equip- 
ment in the text helped. 


Electronic Printing 
# 


DEAR SIRS: 

WITH reference to your comments 
on electronic printing, on page 20 
of the April 1956 issue of ELEc- 
TRONICS, I thought that you might 
be interested in basic patents No. 
2, 409, 454 and 2,549, 546. 

You will notice that these patents 
contemplate direct printing as a 
result of electronic or particle bom- 
bardment. I have done some ex- 
perimental work and believe that 
this method of making reproduc- 
tions is definitely possible but much 
development work needs to be done. 


A. G. THOMAS 


Industrial Controls Corp 
Chattanooga, Tennessee 
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ELECTRONICS 


EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—executive, management, technical, seiling, office, skilled, manual, eto 


Positions Vacant 
Positions Wanted 
Part Time Work 


NATIONAL” 


An advertising inch is measured %” vertically 


imns 


§ t to Agency Commission Not 


Send NEW ADS or inquiries to Classified Advertising Division of ELECTRONICS, P. O. Box 


Vii 
Pw oe ee eet 


ENGINEERS 
SCIENTISTS 


800 Client Companies 
Many Fee-Paid Opportunities in 
New York, New Jersey, Connecticut 


SUBURBAN 


EMPLOYMENT AGENCY, INC 
102 Main St., White Plains 8-4800 


Offices in 
Stamford, Conn. and N. Y. C 


Multiple plant firm design manufacture 
lays, controls, switches 1 ele echank¢ 
vices. You will reg et to chief engineer and 
have varied and challengi 4s ment m your 
first day. Starting s Company 
pays agency fee adn re 


MONARCH PERSONNEL 
28 E. Jackson Bivd. Chicago 4, tl 


ELECTRONICS ENGINEER 


Research division of large mining company 
requires ELECTRONICS ENGINEER, €E.E., 
M.A., D.Sc. of equivalent to carry on geo- 
physical experimental developments. Good 
salary, nsion plan, work freedom and re- 
sponsibility. Location, Connecticut. 


Apply Box 366, Jerome, Arizona 


location costs 


SYSTEMS DEVELOPMENT, INC. 


Requires one graduate electronic engineer 
with experience in circuit design, debugging 
in the Fields of Servo mechanisms and Pulse 
Techniques. Salary open - Stock Purchase 
Plan-Insurance Benefits. Send resume to 


JAMES HICKEN, President 
307 Water St Binghamton, N. Y 


Practical Physicists or 
Electrical Engineers 


to sell and service electronic, non-destructive metal 
testing instruments in Northeastern Section of the 
United States. Small company, established over 25 
ears, located in New York City, and not engaged 
n government contract work. Our employees are in- 
formed of this opening. Reply fully 

P.1961, Electronics 

OW. 42 St... New York 34, N. ¥ 


Unusual Tabulating Opportunity 
Progressive New York City Bank has opening for 
young man with practical business experience pref. 
erably in Banking who also has interest, curiosity 
and feeling for machines and electronic equipment 
Will have important assignment in our tabulating 
instatiation after training Do not apoly untess 
you can show evidence of electronic skills such as 
tabulating wiring or familiarity with wiring dia- 
grams Race stating qualifications. P-2109, Elec 
tronics, Class. Adv. Div. P. O. Box 12, N. Y 
36 


Don't forget the 


BOX NUMBER 


When answering the classified advertise 
ments in thie magazine don't forget to put 
the box number on your envelope. It's our 
only means of identifying the advertise 
ment you are answering 


July, 1956 


inches to a page 


DISPLAYED ——RATES 


ia $21.50 per inch for a advertising 
than a contract basis. Contract rates 


mn a column 


SENIOR PROJECT ELECTRONICS ENGINEER 
$650.00 to $950.00 Mo 
with overall experience in Research, Design & De. 
velopment. To supervise Multi-Project Group. Need 
men in Audio, Transistor, Servos, Synchros, Sys- 
tems,—General Electronics. Openings due to expan- 


sion 
J. J, COOPER 
64 E. Jackson Bivd Suite 940 
Chicago, ttl WAbash 27-1918 
Prompt and confidential service 


| REPLIES (Rox No.): Address to off 
clo Thia publication Classified 
NEW YORK P.O. Row 12 14 
CHICAGO 10 N. Michigan A 
SAN FRANCISCO: 68 Poat St , 
LOS ANGELES: 1125 W. 6th St. (17) 


POSITIONS VACANT 


California State Polytechnic College plans | 


additions to ita staff in the Electronic Engi- 
neering Department to teach (1) courses In 
flelds, waves and antennas, and (2) Iinter- 
mediate level courses in circuits Starting 
salary depends upon qualifications of appli 
cant For information, write to Harold P 
Hayes, Dean of Engineering, San Luis Obispo 
California 


Qualified designers and engineers to work in 
the design and development of electrical auto 
motive components Excellent nlary and 
liberal fringe benefits as well a tock partie 

pation plan Write or apply at: Ford Motor 
Company #2 Stewart Street, Ypsilant Mich 


POSITION WANTED 


Swiss Instrument Maker with 10 years ex- 
perience in repair, maintenance and develor 
ment work on measuring instrument and 
electronic industry controls, ia lookir 
other field of activit 
near an Engineering Sct Please addre 
Otto Zimmermann Pa undue 1600 Monte 
deo, Uruguay 


Prefers place 


Personnel Managers—Need experienced En- 
gineers and Technicians We offer a hooklet 
especially prepared to ! ‘ e tl 
| problem Write for opy 
Reservoir of Engines ‘ ‘ Mer 
Flectronie P. oO 


LOOKING FOR A 
REPRESENTATIVE? 


California organization of engineers es 
tablished 1947, specializing in com 
ponents, desires additional line. Must 
be a quality product for MIL applica 
tions. Company should have capacity 
for major production. We are par 
ticularly interested in a product from 
one of the following fields: transistors, 
capacitors, motors, relays, miniature 
guidance components. Time and money 
is available for immediate sales mis 


sionary work. 


WEIGHTMAN & ASSOCIATES 
4101 Burbank Boulevard 
Burbank, Calif Phene: Victoria 9-2435 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


12, N. ¥. 3%, N.Y 


Employment Agencies 
Employment Services 
Labor Bureaus 


UNDISPLAYED 


$2.10 per tine, minimum 3 tines. To figure advance payment 
count 5 average words as a line 

Box Numbers line 

Position Wanted ads are ', of above rate 

Discount of 10% if full payment is mace 

u ° Tisert n 

ibject to Ageney mission 


ints as ' 


n advance for 4 con- 


for August issue closing July 2nd 


ELECTRONIC ENGINEER 


Development and Research 
Department 


An electronic research group has a 
challenging position available for an ex 
perienced electrical engineer interested in 
the following: 

® Development of improvements in an 

electronic digital computer designed 

and constructed by company per- 

sonnel 

Development of “Automation” equip- 

ment applicable to process control. 

Development of specialized instru- 
mentation applicable to the petro- 
leum industry 


Opportunity to serve as consultant on 
wide variety of technical problems 


A home in a progressive company 
providing liberal stock plan, retire- 
ment plan, group hospitalization, and 
several other attractive benefits 


Send resume of education, experience and 
salary requirements to Personnel Division, 


Continental Oil Company 


Ponca City, Oklahoma 


ELECTRONIC ENGINEERS 


SENIORS-JUNIORS 


PULSE TECHNIQUES 
DIGITAL COMPUTERS 
TRANSISTOR CIRCUITS 


Permanent positions with one of America’s 
fast growing consulting firms. 


EARNINGS TO $17,000 
YEARS OF WORK AHEAD 
Phone Collect-—-Walter Middleton 


PRODUCTION TOOL & METHODS CO. 
120 Liberty St., N. ¥., N. ¥ BA 7-2063 


ELECTRONIC ENGINEERS 
TECHNICAL WRITERS 

For Development Work on 
the Nation’s Foremost 
Radar & Missile Programs 


Experience required in Digital Comoutors, 
Cirouitry, Systems Anatysis, Data Process. 
ing, Transistorizing, OC Amplifiers, if 
and AF Techniques, and Components Eval 
uation 


Excetient opportunities in feild assian- 
ments: living expenses; liberal benefits 
Bend Resume Attn 


ADAM BECKER, Executive Vice President 


ALBANY DESIGNING, INC. 
927 Broadway, Albany, New York 





| LOS ANGELES ( 


fee MOORESTOWN 
hls ee 2 ao: 
he ea ALEXANDRIA 


SAN DIEGO 


TUCSON 


WALTHAM 
HARRISON 


‘\ 
plas 


You can SELECT 


at RCA! 


... New Opportunities ...17 + Locations... One Best For You And Your Family 


Can anyone but RCA offer you 

a choice of locations like this? 

At Camden, Moorestown or Cherry Hill, you enjoy 
cultural advantages of Greater Philadelphia, live at 
moderate cost in pleasant suburban communities. 
Waltham offers at-home opportunities for New 
England engineers. Four ideal West Coast loca- 
tions. Harrison borders on Greater New York. 
Lancaster, Marion and Findlay have small-town 
advantages. 'There’s pleasant year-round outdoor 
living in Cocoa Beach, on Florida’s central east 
coast. RCA Service Company and International 
Division assignments include ideal locations in the 
United States, and wherever RCA electronic 
equipments are installed and serviced throughout 
the world. 


Individual Recognition — 

RCA organizes engineering activities into groups 
small enough to allow broadest scope for your indi- 
vidual accomplishment. The average group has 
just 11 engineers. Yet, in all activities, you are 
supported by the entire facilities and engineering 
resources of RCA, 


Salaries — 

RCA engineering salaries average measurably 
higher than other companies’ in the field. Inter- 
mediate engineers, $5000-$8500; senior engineers, 
$8500-$15,000; staff and supervisory salaries open. 


Advancement— 

Scheduled, objective appraisal of your work speeds 
promotion. Professional and financial progress is 
just as sure as your achievements make it. 


Professional Status — 

RCA bases world leadership in electronics on the 
abilities of exceptional men at every organizational 
level. Many have notable engineering and scien- 
tific reputations. You work in day-by-day associa- 
tion with men of this caliber. 


Benefits — 

There’s a complete program at RCA. A very liberal 
Tuition Refund Plan. Company-paid life, sickness 
and accident, hospital-surgical insurance for you 
and your family. Modern retirement plan. Reloca- 
tion expenses paid. Suggestion and patent awards. 





No®, Pinpoint Your Future 


..-Here are the Opportunities! 
..-Here are the Locations! 


TYPE OF DEGREE AND YEARS OF EXPERIENCE PREFERRED 


FIELDS OF ENGINEERING ACTIVITY 


* SYSTEMS AVIATION ELECTRONICS « CONTROLS 


DIGITAL DATA HANDLING DEVICES 


MISSILE ELECTRONICS + RADAR 


A INERTIAL NAVIGATION 
COMMUNICATIONS 


® DESIGN + DEVELOPMENT 

KINESCOPES (8 & W and COLOR), OSCILLOSCOPES—Electron 
Optics—instrumental Analysis—Solid States (Phosphors, High Tempera- 
ture Phenomena, Photosensitive Materials and Glass to Metal Sealing) 
RECEIVING TUBES— Tube Design—Test and Application Engineering — 
Chemical and Physical Development Methods and Process Engineering 
—Advanced Development 

SEMI-CONDUCTORS — | tor 


MICROWAVE TUBES— Tube Development ond Manufacture (Traveling 
Wave—Backward Wave—Magnetron) 

GAS, POWER AND PHOTO TUBES—Photosensitive Devices— Glass 
to Metal Sealing—-UHF and VHF —Power 

AVIATION ELECTRONICS 


L<-_| [el _ezlo |= [5 
[-|=|s} =| - | 


b-M tur ' 7 


COMPUTERS — Systems— Advanced Development — Circuitry — Assembly 
Design— Mechanisms — Programming 


RADAR .< ’ Ante 


a ate 


COMMUNICATIONS — Speciclized Military Systems — Microwave 
—Aviation—Audio— Propagation Studies 


MISSILE ELECTRONICS a f 


Control ai 2, 


COMPONENTS — Transformers— Coils—TV Deflection Yokes (Color or 
Monochrome)— Resistors — Ferrites (Material and Parts) 


Pe ee ee 
APPLICATION 


MISSILE TEST INSTRUMENTATION 


eet 


COMMUNICATIONS ¥ 


| 
: 
w! 
Ie 
a 
D 
fi 


© MACHINE DESIGN 
Mechanical and Electrical— Automatic or Semi-Automatic Machines 


Locations: €C~Camden, NJ. F—Cocoa Beach, Fla. H—Harrison, 4.J. 1—Iinternational Div. L—Lancaster, Pa. M—Moorestown, NJ. S—-RCA Service Co. (Cherry Hill, W.J.; 
Alexandria, Va.; Tucson, Ariz.; San Diego, Sacramento, San Francisco, Calif.; Foreign Assignments). W—~ Waltham, Mass. K—Los Angeles, Calif, ¥Y— Marion, ind. Z—~Findlay, Onie 


Mr. John 8. Weid, Employment Manager 
Dept. A-15G, Redie Corporation of America 
30 Rockefeller Plaza, Mew York 20, .Y. 


RADIO CORPORATION of AMERICA 


® Copyright 1836 Rede Corporation of America 


Please send resume of education and experience, with location preferred, to 





EMPLOYMENT OPPORTUNITIES 


by 


RAHI e 


ee 
aT aa 


SO a 
RL 


Unusual engineering positions in 
electrical and mechanical design of 
Telemetering Systems are available 
These positions, which are directly 
associated with our long-range pro- 
jects for industry and for defense, 
are available at all levels 

There also are important positions 
open for Electronic Test Equipment 
Designers, Circuit Designers and 
Microwave and Transistor Engineers. 

You are invited to consider be- 
coming a member of this vital en- 
gineering group with a forward 
looking company in Southern 
California 





Please fill in the coupon or 
write us for complete information 


Pacific Division, Bendix Aviation Corp 


W. C. Walker, Engineering Employment Manager q 
11608 Sherman Way, North Hollywood, Calif nl 


| am Interested in Telemetering Engineering 

1 am ao graduvote engineer with _.degree 
| am not oa graduate engineer but have 
yeors experience 

Name____ 

Address 


City... Zone_State 


TO $15,000 
ENGINEERS 
SCIENTISTS 


Engineering research in equipment development, general cir- 
cuitry, and systems planning is a major activity of our client. 
It will pay you to investigate these openings on their pro- 
fessional staff. 


PROJECT ENGINEER—COMPUTER ADVANCED DEVELOP- 
MENT—5 to 10 years’ progressive experience in digital com- 
puter circuitry, logic, and systems development. U. S. citizen- 
ship not required. 


PROJECT ENGINEER—COMMUNICATIONS ADVANCED DE- 
VELOPMENT—5 to 10 years’ experience in development of 
UHF and microwave circuitry. Interest in general circuitry. 
U. S. citizenship not required. 


PROJECT LEADER—PULSE RADAR TRANSMITTERS—8 to 12 
years’ experience in radar development, including microwave 
oscillators, automatic frequency control, plumbing. 


PROJECT ENGINEER—INDUSTRIAL TV—4 to 6 years’ experi- 
ence in camera chains and closed circuit TV systems. Industrial 
applications. U. S, citizenship not required. 


PROJECT LEADER—RADAR MICROWAVE TECHNIQUES—8 to 
12 years’ experience in development of radar equipment, in- 
cluding X-band microwave techniques, gyrators, mixers, ATR 
tubes, high power oscillators. 


PROJECT ENGINEER—MEASUREMENT TECHNIQUES—Physi- 
cist with 6 to 10 years’ experience in the development of UHF 
and microwave measurement techniques. 


SYSTEMS ENGINEER—ADVANCED DEVELOPMENT—2 to 4 
years’ experience in research on commercial or military equip- 
ment systems, plus minimum of 5 years’ experience equipment 
development. 


PLEASE PHONE or WRITE FOR APPOINTMENT 
Mr. A. Wilson — Dept. 0-000 — BRyant 9-5570 


SUBURBAN EMPLOYMENT 


100 W. 42nd Street, New York, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


Forecast formiliclac).J 


—-CAVU 


Ceiling and Visibility Unlimited —the most encour- 
aging forecast for pilots. And, in another sense, the 
same forecast—unlimited—applies to your career 


opportunities at Goodyear Aircraft. 


For here is a place where you can grow. Here, your 
imagination and ingenuity will provide the raw 
materials for transforming your ideas into realities 
that pay off. And to help put your ideas to work, 
we have the most modern facilities available, includ 
ing one of the largest computer laboratories in the 
world. At Goodyear Aircraft, every idea is a prime 


given a chance to mature. 


- 


commodity and is 


The proof is in the record. Both in peace and in war, 
our engineers have transformed their ideas into 
realities that benefit nearly every aircraft in our 
skies. 


computing equipment, structures, missiles—the list 


Airships, plastics, electronic guidance and 


is long and broad. And it’s still growing. 


They're doing big things at 


Because of our continued growth and diversifica- 
tion, we find it nec essary to expand our engineering 
staffs at both Akron, Ohio, and Litchfield Park, 
Arizona. Opportunities are unlimited for creative 
engineers all specialties. If you have faith 

your ideas and confidence in your ability to make 
them work, you will find at Goodyear Aircraft the 
stimulation of creative challenge and the satisfac- 


tion of realistic accomplishment, 


liberal. And 


if you wish to continue your academic studies, 


Salaries and benefits are, of course, 
company-paid tuition courses leading to advanced 


degrees are available at nearby colleges. 


lor further information on your career opportu- 
nities at Goodyear Aircraft, write: 


Mr. C. 


Aircraft Corporation, 


G. Jones, Personnel Department, 
Akron 15, Ohio. 


Goodyear 


GOODSYEAR AIRCRAFT 


THE 
July, 1956 


TEAM™ 


TEAM WITH in 


ABRONAUTICS 





EMPLOYMENT OPPORTUNITIES 


I know from my own experience all of the de- 
tails involved in making a decision about 
changing jobs. You wonder what kind « 


‘ Electronics 


ork 


will be associated with 


engineers 


| do you see... 
the over-all picture... 


is there 
a short no 
few of the 
reasons you 
should get 
in the mail 
so that an 
interview ca 
be arranged. 
I am attac 
snapshot of ou 
in the country 
to schools, chu 
minutes from thé 
This is only one 
the folks who come here for an interview just 
Stay...wire the wife to start packing... 
knowing she will love the living part of it. 
Now about the work and the people.... 
The attached clipping will give you a brief 
idea of some of Farnsworth's activities for 
the military and industry in the fields of 
electronics and nuclear energy. Your associ- 
ates will be eminent scientists and engi- 
neers with many "firsts" to their credit in 
electronics. (Like Philo Farnsworth, our Tech- 
nical Director and the inventor of electronic 
television. ) 


And don't worry about permanency or 
stability. Being a member of the world-wide 
International Telephone and Telegraph Corp- 
oration makes Farnsg th big enough to assure 
that yet it Jj small enough for flex- 


ibilite—T~ recognition of the 
Fx individual. Here you 


will be heard...not 
Ajust one of the herd. 
Of course, all the 
other advantages are 
included: liberal 
elocation expense, 
advanced education 
".at no cost to you. 
To get the whole 


As a Publications Engineer 
at COLLINS you will... 


1 work with the creative leader in the 
electronics field, 


2 write engineering reports on over-all 
projects, including some of the most 
advanced electronic work in the industry. 


3 write on complete systems, their opera- 
tion, installation, theory and test. 


COLLINS offers outstanding opportunities for 
electronics engineers in the field of technical 
writing on: 
MICROWAVE RELAY 
WAVIGATION SYSTEMS 
COMMUNICATIONS SYSTEMS 
SSB SYSTEMS COMPUTERS 
RADIO ASTRONOMY AMATEUR EQUIPMENT 
++» Plus top salaries, opportunity for dd- 
vancement, company sponsored life, accident, 
sickness and hospitalization insurance, retire- 
ment plan and liberal moving expense 
allowance. 


FLIGHT CONTROL 
RADAR SYSTEMS 
GUIDED MISSILES 


Electrical Engineers or Physics Majors with 
good electronic background and an aptitude 
for writing are desired. Actual writing ex- 
perience is not necessary. 


OPENINGS IN CEDAR RAPIDS, IOWA, 
BURBANK, CALIF. AND DALLAS, TEXAS 


Send Resume to: MR. L. R. NUSS 


COLLINS RADIO COMPANY 
CEDAR RAPIDS, IOWA 


| 
| 
RE RE 
' 
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LOOK AT THIS RECORD OF GROWTH 


A few short years ago, a handful of people pio- 
neered advanced semi-conductor development at 
Transitron, 


= 
an de 
—— 


free el 
— 


Today Transitron employs over 750 people in a 
modern plant of 65,000 square feet at Melrose, 
Massachusetts. 


AND NOW...FURTHER EXPANSION 


A newly modernized second plant of 250,000 
square feet is being equipped at Wakefield, 
Massachusetts. 


Tra ngitrOn rinse merece 


ELECTRONICS — July, 1956 


EMPLOYMENT OPPORTUNITIES 


If you're in search of real opportunity, you'll find your 
professional horizons unlimited at Transitron. In a few 
short years this young company has ¢ arved out a leading 
position in the field of semiconduc tors It is now under- 
going further expansion into a second plant of 250,000 
square feet 

Here is your chance to work with stimulating, 
congenial associates in an atmosphere of progress ~~ 
informal and free of red tape You'll be located in pleasant, 
suburban Boston, in the heart of one of America's 
tex hnic al centers Ww here cultural and educ ational 
advantages are found for you and your family And 
you re only an hour s drive from New England's 


vacationland! 


So, if your expericuce is any of these fields 


PMICONDUCTOR RESEARCH 

COMPONENTS ENGINEERING 
APPLICATIONS ENGINEERING 
PRODUCTION ENGINEERING 
SALES ENGINEERING 


there is an unparalleled opportunity for you 

right now with Transitron. Salaries are attractive 

vacation, insurance and retirement benefits are liberal 

and your opportunities for professional growth are 
unlimited 

A letter to Transitron with your resume will 

receive Our prompt attention, and will be held in 


strictest confidence. Transitron Electronic Corporation 


Telephone MElrose 4-9600 





EMPLOYMENT OPPORTUNITIES 


ELECTRONIC _| ELECTRONIC 
SYSTEMS | ENGINEERS! 
SPECIALISTS 


Here are some typical problems Sylvania 
engineers and physicists meet and solve at 
our Buffalo, N. Y. and Waltham, Mass. plants. 


| 
| 
| 
| 
| 
| 
| 
| 
| 


AT BUFFALO: 


1. How do you design 10 similar microsecond timing 
circuits whose delay times can be varied over a range 
of 100 times by analog control voltage maintaining 
a tracking accuracy of +0,1% in an environment of 
—65°C to +125°C at sea level to 100,000 feet? 


ARE YOU 
2. If you know which bits of a code group are in error, 
can you modify the hamming code to use this data to ENGINEERS ... 
provide maximum information capacity in a noisy 


channel? | OR TIME CARD 


3. Can you design a crystal mixer to operate with latest NUMBERS? 
production type crystals and having a noise figure less 
than 12db above KTB operating in the ‘'S'’- band? 





if you are tied up in red tape. . . if 
AT WALTHAM: the scope of your work is limited .. . 


if you can't use your creative engineer- 
4. Under what conditions can signal fluctuations improve ing abilities . . . then MEMCO offers you 
radar performance? a sound escape from stagnation and 
monotony 
5. What are the limitations on allowable smoothing time 
for target tracking radars? 


AT 
6. Under what conditions can random noise introduce 
systematic errors in radar measurements? | EM CO: 
| . 


valine . every electronic engineer . . . 


« @ is encouraged to use his creative talents 


Continuing product diversification means 
long-range security and advancement...and both 
locations offer good housing and ample 
leisure-time activities, as well as unusual 
opportunities for advanced studies. 


works on all phases of his projects. 


is appreciated as an engineer, not as a 


replaceable cog in a big machine 
gets top pay and many benefits 


can build a sound, worthwhile future. 
If you believe that you can assist us in the solving 


of these probleme, please write: For full details please write to: 


WALTHAM BUFFALO 


Asonaromes | tavonatooy MARYLAND 


Erling Mostue E. F. Culverhouse | 
100 First Ave 175 Great Arrow Ave. | | | CT R QO N | } 
Waltham, Mass Buffalo 7, New York 
MANUFACTURING CORPORATION 
‘ J 5009 Calvert Road 
yy YLN yy College Park, Maryland 


SYLVANIA ELECTRIC PROOUCTS INC (A suburb of Washington, D. C.) 





Your inquiries will be answered within 2 weeks. 
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We have been able to tell 
you about these radars— 


but are forbidden by security regulations to publicize the many other advanced radar 


and weapons systems we are developing. Raytheon's reputation for “Excellence in Elec- 


tronics” has been greatly enhanced by the contributions it has made to the radar equipment 


field. 


The recent expansion of our engineering facilities makes it possible to offer unusual 
opportunities to experienced creative engineers for the design and development of these 
radar and weapons systems. Your inquiries will be welcomed and a postcard is supplied 


below for your convenience. 


RAYTHEON MANUFACTURING 
COMPANY 
Radar Department 
WAYLAND LABORATORY 


| 
| 
| 
WAYLAND, MASSACHUSETTS 
| 
| 
| 
| 


RAYTHEON MANUFACTURING COMPANY 
WAYLAND LABORATORY 


WAYLAND, MASS. 


Please send me 4 copy of your new brochure describing the Wayland 
Laboratory. | understand you will also send a brief resume form which | will 


be able to complete in a few minutes. 
Name 
Address 


City 





Raytheon’s new Wayland Laboratory is devoted exclusively to the 
design and development of advanced electronic equipment. Under one 
roof an engineer can see his program carried through completely . . . from 
idea to reality. 
A delightful location — only 17 miles from the heart of Boston — offers a choice of 
rural or urban living, and access to the entire New England area is convenient via a network 


Postage P ~ 
stage Sts 
Will Be Paid yo tg 
s ecessary 
by ‘ ‘ If Mailed in the 
Addressee United States 


RAYTHEON MANUFACTURING 
COMPANY 


WAYLAND LABORATORY 
WAYLAND, MASSACHUSETTS 


‘BUSINESS REPLY CARD 


First Class Permit No. 25529 Boston, Mass 


RAYTHEON MANUFACTURING COMPANY 
Wayland Laboratory 
Wayland, Mass. 


Atten: R. E. Doherty, Radar Dept 
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: endix’ Aviation Corporation 
YORK DIVISION 










YORK,PENNSBYLVANIA 
TELEPHONE YORK 47-2611 





Dear Engineer, 










If you are a fortune-hunter, turn the page; this is not for you, But if you 
are one of the great majority of professional men who is primarily interested in 
a satisfying job and attractive working and living conditions with reasonable 
security and good promise for the future, read on! 







Sure, this is a sales pitch - but different, since it aims to be honest} 
We need Engineers, just like every other leading company, You've seen the scream- 
ing ads promising Utopia, or Nirvana, to anybody with any semblance of engineering 
qualifications, We're different! At York, we cling to the belief that you will 
be more impressed with a frank statement of the pros and cons, 



























First, we are in the electronics business, Most of our work is military, 
Since we are working with five or six government agencies, our activities are diverse, 
We are a small, but full-fledged division of the Bendix Aviation Corporation, which 
conveys the security and stability of a large company, On the other hand, Bendix 
operates its divisions on a practically autonomous basis, so that we also have the 
flexibility and healthy atmosphere of a small, independent company, Nobody gets 
buried! 


The plant is 100,000 sq. ft. big - about 3 years new and excellently equipped 
with machinery and test equipment, The plant is located about five miles east of 
York, Pa,, on the Lincoln Highway, in what the real estate dealers describe as a 
“beautiful suburban area", (And it is.) You can live (as I do) within three minutes 
drive of the plant, For $10,000 you can have a 2-bedroom house (cheaper if you buy 
a run-down farm house), 


The town (of about 75,000) has at least one of everything you could find in 
a bigger city, including a symphony orchestra of some note, (Sorry, the pun was un- 
intentional, ) 


Here in our plant, we believe that engineers are people, individuals yet, and 
not hired hands, We exercise some care in hiring, because we want them to stick; 
and, in fact, our turn-over rate is negligible, The work and status of each in- 
dividual is reviewed every six months, This doesn't mean that he gets a raise 
every time, but 10% a year isn't far from the average, As an engineer, it's possible 
to make over $10,000 a year, but you have to be good, 


We operate basically by a project system, with a great deal of responsibility 
vested in each Project Engineer, The supporting departments - Drafting, Mechanical 
Engineering, Model Shop (you should see our Model Shop), technical publications and 
the like - furnish service to the project groups, We do about $1,000,000 a year 
engineering business alone, and seem to have no difficulty in acquiring more, We're 
growing fast! 


We don't offer you the moon, but we do offer you a fair shake} 


Sincerely yours, 


Ps. df what Jue pail Ad ‘4 


AAAs o~, ge An ; ; 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS, 
Electronic & Mechanical 


PHYSICISTS: 


Top Grade Openings 
At Melpar Leader in 


Electronic Research & Development 


Due to our continuing expansion program, a number of top grade openings 
exist in our new laboratories suburban to Washington, D. C. We urge you 
to consider the following: 


1. At Melpar the engineer is not tied to a pre-arranged schedule of advance 
ment. Instead, promotion and advancement are based on individual recog- 
nition, where skill and ability are the paromount factors of determination. 


2. Melpar has doubled in size every 18 months for the past 10 years 
New openings occur constantly. This enables the engineer to advance to 
positions of increased responsibility as soon as he is ready. 


3. Our unique “project team” basis of organization gives the engineer 
an opportunity to participate in entire problems from conception to com- 
pletion of prototype, and thus experience the “over-all approach to engi- 
neering problems necessary to eventual directorship responsibility. 


4, Our new air-conditioned laboratories encompass over 285,000 square feet 
and offer complete facilities for creative research and design. In addition 
to our central Model Shop, supplementary facilities, personnel and test 
equipment are available for immediate use within each project group. 


5. The Northern Virginia Area, suburban to Washington, D. C., in which 
Melpar is located, offers excellent living conditions, enjoys the Nation's 
highest per capita income, fine homes and schools. Recreational, cultural 
and educational facilities abound, Fully-accredited graduate courses are 
offered at the Melpar laboratories and at 5 universities in the Area. 


Top Grade Openings Exist in These Fields: Network Theory * Systems Evaluation * 
Microwave Technique * UHF, VHF, or SHF Receivers * Analog Computers * Magnetic 
Tape Handling * Digital Computers * Radar and Countermeasures * Packaging Elec- 
tronic Equipment * Pulse Circuitry * Microwave Filters * Flight Simulators * Servo 
mechanisms * Subminiaturization * Electro-Mechanical Design * Small Mechanisms * 
Quality Control and Test Engineering 


Write for fuller information, Qualified engineers and physicists 
will be invited to visit Melpar at Company expense 


Write: Technica! Personnel Representative 


M E & P A Fe Incorporated 


A Subsidiary of Westinghouse Air Brake Company 
3127 Arlington Boulevard, Falls Church, Virginia 


PARTS APPLICATION 
Mel Tite y 


ME or EE degree with design ex- 
perience and/or application ex- 
perience. Job will be to recom- 
mend types of parts to be used 
CUM Ate late lie et 1 


Qualified men will become a vital 
part of a Reliability Group 


GM 
INERTIAL GUIDANCE 
POET Ae 


e ELECTRONICS DIV., 


Milwaukee 2, Wis. 


Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country 
Work with the top men in the field and 
with the finest test, research and develop- 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program 
New Plant facilities being added in sub- 
urban Milwaukee area. 


To aid you in your professional advance- 
ment AC will provide financial assistanc 
toward your Master's degree. A Graduate 
Program is available evenings at the Uni 
versity of Wisconsin, Milwaukee 


GM's Electronics Division aggressive posi- 
tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recog- 
nition for each Engineer hired 


Recent EE,ME 
Graduate Inquiries 
Also Invited 


Milwaukee offers ideal family living in a 
progressive neighborly community in cool, 
southern Wisconsin where swimmin,z, boat- 
ing, big league baseball and every shopping 
and cultural advantage is yours for the 
taking. 

To arrange personal, confidential interview 
in your locality send full facts about your- 
self today to 


Mr. John F. Heffinger 
Supervisor of Salaried Personnel 


Electronics Div. 
General Motors Corp. 
Milwaukee 2, Wis. 


Positions alee available at our laboratories in: Cambridge, Mass., 09 Firet St. Watertown, Mass., |! Galen St. 
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EMPLOYMENT OPPORTUNITIES 


Convair announces very special and immediate opportunities for experienced 


ELECTRONICS ENGINEERS DYNAMICS ENGINEERS 
AERODYNAMICS ENGINEERS STRUCTURERS ENGINEERS 
FLIGHT TEST ENGINEERS 


within a new division currently being formed for the design, development and construction 
of the intercontinental ballistics missile - THE ATLAS! For information 
concerning new engineering positions related to this tremendous project, 
please write at once, Address correspondence, including resume to: 
Mr. H. T. Brooks, Engineering Personnel, Department 919 


CONVAIR 


GD 1 Division of General Dynamics Corporation CV 
‘a oS 


3302 Pacific Highway + San Diego, California 
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EMPLOYMENT OPPORTUNITIES 


IN BOSTON 


Boston, and New England, is in the middle 
of a gigantic electronic boom... in fact, 
this is the NEW electronic center of America. 


A leader in this movement is the Electronics 
Division of American Machine & Foundry 
Company in Boston... surrounded by the 
nation’s leading universities, outstanding 
historical sites, and gateway to all New 
England's 4-season resorts and sports... 
easily accessible on new super highways 

And our smart, modestly priced suburban home 
communities are models for today 

and tomorrow. 


Work with outstanding colleagues in 


creative engineering where assignments 


@ “Basan 
» we : aye era. 


pean R eS. 
Vo em 


> J Souk 


- 
, 4 


1 amowen 


& ae SACU 


Electronic 
Center 


We have important openings in 
development, study and 
manufacturing for: 


Electronic Counter Measures — 
Electronic Reconnaissance 
Special Electronic Displays 
Radar Instrumentation 
Servo Mechanisms — 
Electrical & Hydraulic 
Field Services Representatives 
Digital Data Processing Equipment 
Magnetics 
Circuit Design Engineers 
Microwave Components 
Navigation Systems 
Radio Communications UHF & VHF 


Relocation Expenses & housing assistance. 
Comprehensive benefits program 
including tuition reimbursement plan 

for advanced studies. 


Please send complete resume 


to Mr. John Lowe 
ELECTRONICS DIVISION 


ron mre 
— 


Massachusettes 


| 
: 
| 


Bay 


American Machine & Foundry Company 


*Dr. F.C 


move a 
aS an ELECTRONICS 
ENGINEER Of PHYSICIST 


What do you look for 
when you think of moving 
to a better position? 


Full and immediate use of your train- 
ing and experience 

Simple, sensible salary policies offer- 
ing rapid and continued recognition of 
your contributions 

An organization small enough to insure 
individual recognition and growth and 
large enough to offer long range 
security 

A research and development organiza- 
tion managed by engineers and 
scientists 

An opportunity to develop your pro- 
fessional competence through funda 
mental engineering in a variety of fields 


All of these, plus the usual bene- 
fits, are reasons given by engi- 
neers themselves for joining 
TECHNICAL OPERATIONS, 
INCORPORATED. 

Positions are available for elec- 
tronics engineers and physicists 
in such fields as Transistor Cir- 
cuitry, Operations Research and 
Nuclear Instrumentation. 

It's your move. Be sure it's a good 
move. Call or write us before you 
make it. (Ask for our short, pre- 
liminary application card) 


Robert L. Koller 


TECHNICAL 


OPERATIONS 


INCORPORATED 


6 SCHOULER COURT 
ARLINGTON 74, MASSACHUSETTS 
mi 3-4500 


Henriques, President and 
Technical Director; Dr. Marvin G. Schorr 


and Dr. Eric T. Clarke, Vice Presidents 


1085 Commonwealth Avenue Boston, Massachusettes 
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EMPLOYMENT OPPORTUNITIES 


You'll find your future 
in one of these 
specialized areas 


RESEARCH 


meee —— — 


A land with a climate 
where your ideas can grow 


You begin to hunt for such a climate when you see your ideas stagnating 
in the airless confines of a company too small—or lost in the bog of one 
that’s too big. 

You promise yourself it’s climate you'll look at, this time when you 
pick a job. Management climate—because that’s where ideas find sun- 
shine—not the big freeze. 

So you look for a company where Management recognizes a hot idea 
when it comes up from the lab. You look for a company where Sales 
knows how to take hold of a good idea and move. You search for a de- 
partment without pigeon holes; you want to work, not roost. 

That’s why Stromberg-Carlson’s story should appeal to you. Since 
World War II our volume has increased 16 times, thanks to good ideas 
accepted and promptly applied. Recently we joined the headline-making 
General Dynamics Corporation, making the ionosphere the limit on your 
future here. 

As two or three generations of Stromberg-Carlson engineers can tell 
you, the climate in this scientific-industrial city of Rochester seems to 
stimulate live minds. You meet next-door neighbors who know what 
you're talking about. You enjoy winter sports, summer boating, good 
music, fresh theater—and a salary-bonus plan that lets the good way of 
living be yours. It should be, when you choose a lifetime job. 

The list at right shows where there’s room for you and your ideas to 
grow. Dig in now—with a detailed letter to Mr. Arthur N. Paul, at 
the address below. We think you'll like what he has to say to you. 


sc 
= 


— 


STROMBERC-CARLSON COMPANY 


A OI1vVviStOn OF CENERAL OYNAMICS CORPORATION 
104 CARLGBON ROAD, ROCHESTER 3B, N. Y. 
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Communication and Data Systems « Infor- 
mation Theory * Semi-Conductor ¢ Digital 
Techniques * Servo Mechanisms ¢ Elec- 
tronic Switching * Acoustic Transducers ¢ 
Magnetic Amplifiers * Nucleonics * Micro- 
wave and Wireline Carrier 


ELECTRONICS 


Radio Communications « Mechanical Design 
Engineering * Infrared * Automatic Test 
Systems * Countermeasures * Navigational 
Systems * Radar « Computer Techniques 
¢ Military Transistor Applications ¢ Missile 
Guidance Systems * Microwave Develop- 
ment © Electronic Communications 


AUTOMATION 


Systems Engineering * Automatic Assembly 
¢ Transistors * Amplifiers & Filters * Auto- 
matic Test Equipment * Numerical Control 
¢ Computers * Counters Instrument and 
Power Servos ¢ Production Engineers 


iit OL Leis ere le). 


Dial Central Office Equipment * Telephone 
Instruments © Wireline Carrier * Frequency 
Multiplex * Toll Ticketing * Transistor Cir- 
cuitry * Microwave Links « Electro-mechan- 
ical Design ¢ Electronic Switching Systems 


AUDIO-ACOUSTICAL 


Transformers * Tape Recorders * Audio 
Amplifiers * Loudspeakers © Electronic 
Carillons * Intercommunication Systems 
Auto Radio * Home Radio © High Fidelity 
Music Reproduction * Sonar 





EMPLOYMENT OPPORTUNITIES 


Console of Raytheon AN/CPS-9 Storm Detector Radar. Unit locates storms up to 300 
miles away; measures their distance, direction, height; indicates presence of rain or snow 


FIELD ENGINEERING 
WITH A FUTURE -at Raytheon 


PLAN YOUR CAREER HERE ~— Raytheon needs men like 
you who are qualified for field engineering and have the ability to 
build a future in electronics. Experience in the field has enabled 
many of our engineers to become executives at Raytheon. Unlim- 
ited opportunity is open to you now in the following programs: 


MISSILES Air-to-Air — Ground-to-Air 


RADAR Search — Fire Control 
Bombing — Countermeasures 


Other Equipment... Ship and Airborne Sonar — Microwave Relay 
Links —UH¥ & Microwave Communications 


Raytheon has designed and built complicated electronic equip 
ment for the past 30 years, One of its present equipment projects is 
the world’s most publicized radar—the Arctic DEW LINE radar. 
If you have a college degree, you'll rate preference. However, if 
you have an extensive electronic background, send in your applica 
tion. Special training will be provided by our Training Facility to 
prepare you for your assignments. 

Attractive salaries, benefits, allowances. Interesting domestic and 
overseas assignments. Please address your inquiry to E. K. Doherr. 


a 
RAYTHEON MANUFACTURING COMPANY 


GOVERNMENT SERVICE DEPARTMENT 


100 River St., Waltham 54, Mass. 


ENGINEERS 


.- Electrical 
. «+» Mechanical 


GM 
INERTIAL GUIDANCE 
SYSTEM PROGRAM 


ELECTRONICS DIV., 


Milwaukee 2, Wis. 
e 


Seeks experienced engineers for the further 
development and systems testing of Inertial 
Guidance Systems and their Servo Loops 


Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country 
Work with the top men in the field and 
with the finest test, research and develop 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program 
New Plant facilities being added in sub- 
urban Milwaukee area. 

To aid you in your professional advance- 
ment AC will provide financial assistance 
toward your Master's degree. A Graduate 
Program is available evenings at the Uni 
versity of Wisconsin, Milwaukee. 


GM's Electronics Division aggressive posi 
tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recog 
nition for each Engineer hired. 


Recent EE,ME 
Graduate Inquiries 
Also Invited 


Milwaukee offers ideal family living in a 
progressive neighborly community in cool, 
southern Wisconsin where swimming, boat 
ing, big league baseball and every shopping 
and cultural advantage is yours for the 
taking. 


To arrange personal, confidential interview 
in your locality send full facts about your 
self today to 


Mr. John F. Heffinger 
Supervisor of Salaried Personnel 


Electronics Div. 
General Motors Corp. 
Milwaukee 2, Wis. 
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ELECTRONICS 


EMPLOYMENT OPPORTUNITIES 


ERMA 


electronic recording machine accounting 


Brilliant career opportunities for . . . 


e EXPERIENCED COMPUTER ENGINEERS 
e LOGICAL DESIGNERS 
e TRANSISTER APPLICATIONS ENGINEERS 
e COMPUTER CIRCUIT ENGINEERS 
e DESIGNERS ELECTRO MECHANICAL DEVICES 


e ELECTRONIC PAC KAGING ENGINEERS 


YOU are URGENTLY NEEDED at once to work on the General 
Electric Team for the ERMA Program 


Technical Assignments available in Palo Alto, California and Syra 


ERMA IS REVOLUTIONARY IN CONCEPT AND EXECUTION 
. . . Solves entire bookkeeping problem from time check is entered 
until monthly statement is issued. 

. originally conceived by Bank of America and developed to the 
bank's specifications by Stanford Research Institute. 


. . . Fefinement to continue through joint effort of General Electric 
and Stanford Research Institute. 


Please send your resume to 


Engineering Administration 
industrial Computer Section 


GENERAL @@ ELECTRIC 


3001 James Street + Syracuse, New York 
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EMPLOYMENT OPPORTUNITIES 


Engineers...Physicists 


‘“ Admiral 


The chief requirement of development and advanced design 
work, such as that now being conducted at Admiral, is a staff 
of engineers with a keen desire to investigate, evaluate and 
solve a wide variety of assignments. 


Continued and steady growth of established research and 


development projects presents a number of unusual oppor- 
tunities for men at all levels of experience. 


UHF—VHF Communication Systems 


Advanced development and design of military apparatus at all 
power levels—airborne and ground equipment. 


Television—Military and Civilian 

Airborne and ground systems for the military, including receivers, 
transmitters, camera, antennas, sync generating systems and dis- 
plays. Civilian TV includes monochrome and color receivers as well 
as printed circuit and transistor application. 


LF.F. and Other Forms of Radar 

Includes circuit design, equipment modification and original research, 
air traffic control, beacons and delay line work. 

Nuclear Radiation Damage Control 


To conduct post-irradiation analysis of electronic components, 
evaluate reactor levels, analyze results and proprietory research into 
radiation resistant materials. 


Radio Receiver Design 


Design and development of broadcast receivers, hi-fi phonographs, 
transistorized and vacuum tube types. 


If your talent and skill are not being used in a way for which 
your education and experience has equipped you, investigate 
these and other assignments at Admiral. 


Current openings offer excellent income and employee benefits 
including retirement plan, paid group insurance and college 
tuition refund plan plus ideal working conditions. 


Send a letter outlining your education and experience to Mr. 
W. A. Wecker, Personnel Division. 


Admiral Corporation 


8OO W. Cortland St. + Chicago 47, Illinor 





— 
ELECTRONICS 


Varo Manufacturing Co., a young 
and vigorously expanding organ- 
ization located just outside Dallas, 
Texas, has a number of position 
openings which offer exceptional 
opportunities to engineers and 
scientists who are interested in re- 
search and development work of 
unusual scope and diversity. 


RESEARCH ASSOCIATE 


Eng. or Physics graduate with ex- 
perience in high vacuum technique, 
metal vaporization, electron optics. 
Several positions open for person- 
nel with five years or more ex- 
perience. 


ELECTRO-MECHANICAL ENGINEERS 


E.E., M.E., or Physicist with exper- 
ience in magnetics, audio oscilla- 
tors or audio filters for design and 
production engineering of Tuning 
Forks. 


ELECTRONIC ENGINEERS 


Several positions for E.E.’s or Physi- 
cists with three years or more ex- 
perience in (1) UHF or VHF com- 
munication (2) audio telemetering 
circuits (3) D.C. amplifiers and con- 
trols (4) Transistor audio circuits. 


TRANSFORMER ENGINEERS 


Excellent opportunity for man with 
both Design and Production ex- 
perience in Mil-T-27 type trans- 
formers. 


MECHANICAL ENGINEERS 


E.E. or M.E. with three years or 
more experience in airborne elec- 
tronic packaging. 


Please send your resume to: 


Jim Eidson, Personnel Director 


Varo Mfg. Co. 


2201 Walnut Street Garland, Texas 


An employment advertisement in this 
EMPLOYMENT OPPORTUNITIES section 
will help you find the engineers you need. 
It’s an inexpensive, time saving method 
of selecting competent personae! for 
—7 engineering job in the electronic 
field. 


July, 1956 — ELECTRONICS 





EMPLOYMENT OPPORTUNITIES 


SENIOR ENGINEERS 
write to W. L. Webb 


“Condi uided Missiles 


RE 


“ey oes 


Also— 
Job Opportunities for 
Assistant Engineers 
Junior Engineers 


SYSTEMS 
ANALYSIS 


MISSILE 
GUIDANCE 


TEST EQUIP. 
SR. ENG. 


development of guided missiles 


well os airframe systems of a 


analogue computers, digital dif 
ferential analyze 
prototypes of missiles and missile relative to the performance of a 
equipment, and special mechon missile under a variety of condi 
and electronic simulators 


fundamental problem in the Senior Engineers, here is your 


opportunity to design and de 


analytical dynamics. For this velop sub-systems plan pack 


we need Senior Engineers aging components and supervise 
heve extensive backgrounds tests of prototype models for an 
over-all dynamic behavior extremely complex system of mis 
ssiles and weapons systems tile guidance wherein experi 
ence n microwave electronics 
mechanics, and servo systems is 
essential. Particular emphasis is 


They will work with 


breadboards, placed in solving vital problems 


tions and environments 


At Bendix Products Division—Missiles Section, qualified engineers 
have the advantages of a compact, hard-hitting organization 
backed by all the resources of the nation-wide Bendix Aviation 
Corporation. If you can accept a challenge, want an opportunity 
to grow with a rapidly expanding technical business, and can 
accept the responsibilities that go with opportunity, | would like 
to hear from you personally—-W. |. Webb, General Manager, 
BENDIX PRODUCTS DIVISION—missiLes, 403A, Bendix Drive, South 
Bend, Indiana. 
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Test equipment is important to 
us in thot if measures our prod 
vet. If you feel that you have 
better than overage engineering 
imagination, if you have 8-10 
years of experience backed by a 
solid grounding in fundamentals, 
and if you can effectively put 
this to work in directing the de 
sign of new improved test equip 
ment such as automatically 
programmed testers to go-no-go 
comparators suitable for factory 
vsee—contact us 


a, 


Technicians 


A thirty-six-page book, 
“Your Future in Guided Mis- 
siles", describing in detail 
every phase of guided mis- 
sile operation, will be sent 
fo you on request. Write for 
your copy today. 





EMPLOYMENT OPPORTUNITIES 


| TEST ENGINEERS | 


DO YOU LIKE YOUR 
ENVIRONMENT ? 


Investigate the Environment created 
at AC for its Advanced Development 
Programs on Missile Guidance and 
Aircraft Fire Control Systems 


OUR 
ENVIRONMENTAL 
LABORATORY 


is one of the most Versatile Labora- 
tories in the country and is in hte 
process of a Major, Permanent Ex- 
pansion. Men hired will enjoy work- 
ing with the finest of test equipment 
and facilities, together with top men 
of the field. 


We are currently engaged in the 
following Types of Test Activities: 


VIBRATION TESTING 

COMPLEX WAVE ANALYSIS 
LOW TEMPERATURE—ALTITUDE 
HIGH TEMPERATURE 
RELIABILITY EVALUATION 
INSTRUMENTATION 


Your ENGINEERING career |) sr tsitrcon 


; AC st 
Can begin when The Electronics Div. 


General Motors Corp. 


you move to MOTOROLA! fj "ser 2” 


Maybe you've been an engineer for 2 or 20 years, but feel you've got 
just a job, not a career. If you yearn for a larger, more important 
challenge and all the benefits that go with it—security, good pay, 


professional respect and accomplishment—you can start carving a advanced 
career for yourself at Motorola TODAY. Your future is insured at the 


company with a future... so join the move to Motorola. If you are an systems studies 


ELECTRICAL ENGINEER, MECHANICAL ENGINEER, PHYSICIST, PHYSICAL 
CHEMIST Or METALLURGIST (Senior or Junior level) contact Motorola 


today. at MF he fa 


Continuing expansion of sys 
CHICAGO, ILL. Write to: L. B. Wrenn, 4501 Augueta Bled., for challenging positions in ee udine 
Two-Way Communications, Microwave, Radar and Military equipment, Televi- several challenging openings 
sion (Color), Radio Engineering, and Sales Engineering at SUPERVISORY, STAFF 
and SENIOR ENGINEERING 
PHOENIX, ARIZ. Research Laboratory. Write to: R. Coulter, 3102 N. 56th St. for out levels for airborne systems 
standing opportunities in the development and production of Military equipment work in: 
and Transistor products, . 





Operational Requirements 
@ General Control and 
PHOENIX, ARIZ. Transistor Laboratory. Write to: V. Sorenson, 50065 E. McDowell Road Instrument Studies 
, . > @ Digital Computation 
for excellent opportunities for Transistor Application Engineers, Physical Chemists, : , 
7 @ Inertial Navigation 
Metallurgists, Physicists and Transistor Device Development Engineers 


@ Radar, |.R. and E.C.M 
RIVERSIDE, CAL. Write to: C. Kozial, 8830 Indiana Ave. This new modern research Applicants with extensive 


laboratory, located 65 miles from Los Angeles, needs men in Missile and Military 
equipment systems analysis and design. 


write today for personal interview 


I) MOTOROLA 


396 


technical background, sound 
administrative ability and 
skill in customer relations 
can qualify for these 
responsible positions. 


Send resume in confidence to: 


Manager of Technical Personnel 
Dept. 674 


ER. 


Division of 
American Bosch Arma Corporation 


Roosevelt Pield, Garden City 
Long Isiand, N. ¥ 
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Both Defense and Industry 
Demand Specialists... 


And, — here in BURROUGHS three 
ultra-modern Research Laboratories, 
such men who are truly dedicated to 
their profession are pursuing extensive 
basic and applied research programs 
... developing new Computing, Infor- 
mation Handling and Data Processing 
equipment to keep pace with our ever- 


expanding economy providing 
BOTH business and government with 
the most efficient and effective elec- 
tronic machinery ever devised by man. 

Included in the many areas of re- 
search and development now under 
way are such well known governmental 
projects as — 


IRBM - ICBM + SAGE 


We have proved our abilities to handle such tasks as well as many other far reaching 
assignments. Today’s demands for Engineers and Physicists are, therefore, based on 
a need to further supplement our efforts in these and allied fields. 


LOOKING TO FUTURE EXPANSION 


Burroughs invites inquiries from those qualified as: 


ELECTRICAL ENGINEERS + MECHANICAL ENGINEERS 
ELECTROMECHANICAL ENGINEERS + PHYSICISTS 
MECHANICAL DESIGN ENGINEERS - MATHEMATICIANS 


Mechanisms, Guided Missiles, Solid 
State Circuitry, Electronic Packaging, 
Electrographic Recording Devices. 


. in the following fields — Control 
Computers, Pulse Circuitry, Digital 
Computers, Optical Devices, High Speed 


Pictured at right 
is the Burroughs 
E101, a desk- 
size computer 
that’s as simple 
to operate as a 
conventional desk calcu- 
lator — yet performs the 
automatic operations of a 
large-scale computer. 


Burroughs 


Send Complete Resume to 
M. E. JENKINS a 
Placement Manager 


For Interview 
at Your Convenience 


a 


Ai A il a 


CORPORATION 
RESEARCH CENTER 


PAOLI, PA., NEAR HISTORIC VALLEY FORGE 


BURROUGHS MEANS 
BUSINESS 


The FOREMOST NAME 
In Computation 
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ELECTRICAL 


NAVIGATION 


COMMUNICATION 


C 
design 


r:1:C:a 


FIRE CONTROL RADAR 
INSTRUMENT SYSTEMS 
INSTRUMENTATION 
SYSTEM ANALYSIS 
SYSTEM INTEGRATION 


ANTENNAS 


With 16 years leadership in the vital field of 
missile research and development, Northrop Aircraft 
offers unusual opportunities for advancement in 
the categories listed below. Here you can apply your 
skill and ability on the pilotiess Snark SM-62 
A-bomb carrier; on Northrop’s new long-range 
interceptor project; and on numerous other weapon 
system assignments, Where better could you be, 
and grow, than with a pioneer? There’s an inter- 
esting position for you in one of the following groups: 


Electrical Group, which is responsible for the 
design of such things as power generation and 
distribution systems, rectifiers and power 
converters, and auxiliary systems as applied to 
manned aircraft, guided missiles and 

ground support equipment. 


Communications and Navigation Group, which is 
responsible for the design of C/N systems in manned 
aircraft and installation of guidance systems in 
missiles. Considerable research effort is devoted 

to air-borne antennas and the elimination of radio 
interference in C/N systems. 


Fire Control Radar Group, which is responsible for 
the installation and application of the most 

advanced type of fire control systems in fighter- 
interceptor aircraft. The work covers the 
installation of the equipment and associated wiring; 
continuing liaison with equipment manufacturers; 
preparation of system analysis and reports; and 
follow-up of system performance in the field 

as aircraft become operational. 


Instrument Group, which is responsible for the 
design of instrument systems for manned aircraft 
and the installation of flight test instrumentation 
for guided missiles. Typical systems for which the 
group is responsible include: Flight Instruments; 
Engine Instruments; Instrument Panel Design; 
Automatic Pilots and Augmenters; Fuel Flow and 
Quantity Systems; and Integrated 

Electronic Instrument Systems. 


All four basic groups originate their basic design 
and layouts, prepare production design releases and 
originate all types of tests to support flight, 
design and production requirements. 


There are now a number of openings available for 
engineers in each of these groups at all experience 
levels. Too, there are opportunities for draftsmen 
with either electrical or mechanical experience. 


If you qualify for any of these challenging 
opportunities, we invite you to contact 
Manager of Engineering Industrial Relations, 
Northrop Aircraft, Inc., Hawthorne, California, 
or call ORegon 8-9111, Extension 1893. 


NORTHROP AIRCRAFT, INC. 


PIONEERS IN ALL WEATHER AND PILOTLESS FLIGHT 








mui 
ae 


This field experiment by the Com- 
bat Operations Research Group 
involved time required for armor 
to locate and bring under fire anti- 
tank gun emplacements before 
being themselves hit... a typical 
example of vital problems chal- 
lenging Technical Operations 
scientists at CORG. 


PHYSICISTS 
MATHEMATICIANS 
and other SCIENTISTS 


will find in CORG a small, grow- 
ing research group, where freedom 
to think and unlimited creative op- 
portunities are paramount. Con- 
tact with widely varied scientific 
disciplines, excellent living condi- 
tions, plus all usual benefits, are 
among CORG’s advantages. 


For information, write to 


Dr. F. C. Brooks, Director 
COMBAT OPERATIONS 
RESEARCH GROUP 


Fort Monroe, Virginia 


TECHNICAL 


OPERATIONS, inc. 
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ENGINEERS 


for immediate placement 


Engineering at NCR: 


1. Immediate, permanent positions in Mechanical 
Engineering, Electrical Engineering and Physics Research 
Divisions. 


2. Engineering project work in Adding Machines, 
Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los 
Angeles, and Ithaca, New York. 


3. Opportunities in design, development, produc- 


EMPLOYMENT OPPORTUNITIES 


ELECTRICAL ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRONIC ENGINEERS 


COMPUTER ENGINEERS 
SOLID-STATE PHYSICISTS 


tion-engineering and packaging of mechanical, elec- 
tronic, and electromechanical devices. 


4. Some experience in development, design, and 
application of high-speed, light-weight mechanisms of 
the intermittent-motion type; or, experience in digital 
devices and components, is desirable, but not essential. 


5. Ample training and indoctrination is available 
to all employees 


As an NCR engineer you, with your family, will enjoy: 


1. UNLIMITED OPPORTUNITY in the broad, ever 
expanding field of Business Machine Engineering and 
Research 


2. AN EXCELLENT SALARY, plus exceptional bene- 


fits of lifetime value for you and your family 


3. A RECREATIONAL PROGRAM for year-round 
enjoyment of the entire family, including a new NCR 
Country Club with 36 holes of golf, and a 166-acre 


employees’ park for outings with swimming, boating, 
and supervised play for the children 


4. LIVING IN DAYTON . 
attractive, progressive 
facilities. 


considered a clean, 


city with outstanding school 


5. YOUR WORK AT NCR with its friendly, family 
atmosphere, with its employee morale at a very high 
level, and with people who, like yourself, have decided 
to build their professional future with NCR. 


ACT AT ONCE—Send résumé of your education, experience and 


geographic preference to: 


EMPLOYMENT DEPARTMENT, TECHNICAL PROCUREMENT SECTION 4 


THE NATIONAL CASH REGISTER COMPANT 
Dayton 9, Ohie 


* Trade-Mark—Reg. U. S. Pat. Off. 
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EMPLOYMENT OPPORTUNITIES 


opportunities in | 


TeV BS 
May ds 


The Operations Research Office of The 
Johns Hopkins University offers exceptional 
opportunities for scientists who prefer the 
challenge of operational problems of un 
usual scope and diversity to routine design 
and development work 


Our current research program has open 
ings for men qualified in electronics and 
physics who are particularly interested in 


Mathematical Analysis 


Determining applications of known pho 
tographic, accoustic, infrared and radar 
techniques to military problems 


Military communications systems plan 
ning, analysis and evaluation 


® Electronic Countermeasures Analysis 


Please send your resume to 
Research Personnel Officer 


THE OPERATIONS RESEARCH OFFICE 


THE 
JOHNS HOPKINS 
PAs ee 


7100 Connecticut Avenue 
Chevy Chase, Md. 


CAPACITOR ENGINEER 
HOT Tire Experienced, paper and plastic dielec 


tric capacitors, JAN specs, all replies 
confidential. 


P.192i, 1 
(For Electronicists) 
The big count-down has begun! In a matter of 
months, the tip of a Martin rocket will travel HRB . 
through space at a speed of 5 miles per second tangible 
and moments later the first man-made satellite 


will reach its orbit. benefits 


This event, the first of a series of 12 in the 
Martin-Navy VANGUARD program, will com- To the electronic engineer and 


mence a new chapter in the short but exciting physicist with demonstrated cre- 
ativity and sound technical back- 
ground, HRB offers an abun- 
Today, no other engineering organization in dance of benefits. You will share 
in such company policies.as paid 
vacations, company-paid group 
electronics problems of tomorrow. life insurance, retirement plan 
If you are interested, contact J. M. Hollyday and individual hospitalization 
eve © and medical programs. Of 
Dept. E-07, The Martin Company, Baltimore, course, salaries are excellent and 
Maryland. location is ideal. 


story of electronics. 


the world is more concerned with the outer-space 


ko application form, write: 


Technical Personnel Ofhcer 
Haller, Raymond & Brown, Inc. 
7 a ee State College, Pennsylvania 
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EMPLOYMENT OPPORTUNITIES 
DESIGN ENGINEERS ¢ ELECTRICAL AND ELECTRONIC ENGINEERS 


GENERAL ELECTRIC’S 
AIRCRAFT GAS TURBINE DIVISION 


ANNOUNCES 


NEW CONTROLS DEVELOPMENT PROGRAM 


offers high calibre men opportunities in 
today's most challenging controls freld 


Controls systems for the advanced jet and rocket engines and nuclear installations 
developed at the Aircraft Gas Turbine Division of GE must meet the fantastic new 
requirements of supersonic and hypersonic speeds and terrific temperature and 


pressure extremes. 


Now the AGT Division is centralizing and expanding all development projects for 
engine controls systems and accessories from preliminary design right through the 
prototype stage. In a short time production control and manufacturing responsibility 
will also be assumed by this new component. 


This extensive new operation creates a ground floor opportunity for men with sharp, 
perceptive engineering minds and the necessary technical and scientific qualifica- 
tions. Here you'll work under optimum conditions, in closely-knit Design Teams of 
7 men or less. High-level specialists will assist in over-all strategy, but every engineer 
is responsible for his phase of a project. His contributions stand out clearly. As a 


result, he can rise to the top fast. 


LOOK INTO THESE IMMEDIATE OPENINGS 


Advanced System Development + Project Design and Development + Com- 
ponents Development (sensors, computers, actuators, etc.) « Engineering 
Analysis (parametric analysis, analogue computation, stability studies, 
engine simulation analysis, mathematical design analyses, dynamic speci- 
fications for controls requirements) + System Studies « Equipment Facili- 
ties Development (instrumentation, test engineering and evaluation) 
Prototype Development and Test - Advanced Development of the Art of 
Control Mechanization (hydro-mechanical, electro-mechanical and mag- 
netic amplifier) 


Please send resume in confidence to: Mr. Mark Peters 
Technical Recruiting Building 100 


AIRCRAFT GAS TURBINE DIVISION 


GENERAL @® ELECTRIC 


Cincinnati 15, Ohio 
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jobs. 


and were 


EMPLOYMENT OPPORTUNITIES 


from the desk of 


mend w. FREDERICK sees 


Chief Engineer, Instrument Divi 


you and learn 


hear frm onanging 


interested in 


Dear ae : 


t was goes &° 

ou might be | 
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hallenge»f Page 
Care t 4ts etce,OtCers ad 
special peive sincere about @ car 
6 want you 
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what you're 


everywnere -SU 


‘4s righ 


We! 
any 
comp vs inker 


»you 
Tracerlad 18 
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we're 8 
moving fasts 
soon),but we 
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back nim - 
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work ‘11 


mplex 
oe like t 
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niques. 
consul you think, 


t 
on wns good men you 


mignt knows Best Regards, 


ak 


in- 
' take care of any in 
P.S- Naturally wo and help on relocati 


Write: 


130 HIGH STREET 
BOSTON 10, MASS 


FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 


ee fact 
ie McGraw-Hill 
Office Vea rest You. 


ATLANTA, 3 
1321 Rhodes-Haverty Bldg 


WAlnut 5778 
W. LANIER 


BOSTON, 16 
350 Park Square 


HUbbard 2-7160 
H. J. SWEGER 


CHICAGO, 11 
530 No. Michigan Ave. 


MOhawk 4-5800 
W. HIGGENS 


CINCINNATI, 37 
1915 Rockingham Ave. 


REdwood 1-4537 
W. GARDNER 


CLEVELAND, 15 
1510 Hanna Bidg. 
SUperior 1-7000 
W. SULLIVAN 
DALLAS, 2 
Adolphus Tower Bldg., Main 
& Akard Sts. 
PRospect 5064 
G. JONES 
DETROIT, 26 
856 Penobscot Bldg. 
WOodward 2-1793 


LOS ANGELES, 17 
1125 W. 6th St. 
MAdison 6-9351 
Cc. W. DYSINGER 
NEW YORK, 36 
330 West 42 St. 


LOngacre 4-3000 
S. HENRY 
D. COSTER 
R. LAWLESS 
R. HATHAWAY 
PHILADELPHIA, 3 
17th & Sansom St. 


Rittenhouse 6-0670 
E. MINGLE 
H. BOZARTH 
ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 
W. HIGGENS 
SAN FRANCISCO, 4 
68 Post St. 


DOuglas 2-4600 
R. C. ALCORN 
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EMPLOYMENT OPPORTUNITIES 


or the BEACH ? 


. 
opore 0°? 


Here at RADIATION we don’t have to spend hours fighting traffic to get from work to home or from home to beach 
or golf course or fishing spot. We live and work in the center of a year-round outdoor recreation area with everything 
within o very few minutes drive. This convenience, plus the other advontages of Florida living, can mean a lot to you and 
your fomily 


Location is only one of the advantages of working for RADIATION, however, The opportunity is here for professional 
growth ond recognition in a dynamic, expanding organization which offers excellent living and working conditions and 
extensive employee benefits. Engaged in research and development in electronics, avionics, and instrumentation, we have hod a 
leading port in many of today’s outstanding advancements 


@ CORE-MEMORY CIRCUIT DEVELOPMENT ® 
® ANTENNA DESIGN AND DEVELOPMENT @ 
@ SPECIAL WEAPON INSTRUMENTATION @ 
@ TRANSISTOR CIRCUIT DEVELOPMENT ® 
® ANALOG-TO-DIGITAL CONVERSION @ 
@ MISSILE CHECKOUT EQUIPMENT ®@ 
@ DIGITAL DATA RECORDING @ 
@ PULSE CODE TELEMETRY ® 
@ LOW-LEVEL SWITCHING @ 
@ MAGNETIC RECORDING @ 
@ FM-FM TELEMETRY @ 


Openings presently exist in these fields for electronics Inquiries and resumes should be addressed to 
engineers ranging from juniors to section heads. Salaries and 
assignments are fairly based on experience and bockground Ralph L. Bickford, Director of Personnel 
You are invited to submit your qualifications with the as- P.O. Box 37 
surance of prompt and careful consideration Melbourne, Fla 


re ey Dy AT ; O N : pom SH 


Electronics a Avionics ° Instrumentation 
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EMPLOYMENT OPPORTUNITIES 


ELECTRONIC 
ELECTRICAL 


engineers~\ physicists | ENGINEERS 
SICISTS — 
= Permanent positions are available ct all 
— a — levels of experience at both the Chicago and 


a ay i Arizona locations of an internationally known 
research and development organization. We 
need qualified personnel to work in 


Electronic Countermeasures 
Microwaves 

Radar 

Antennas and Propagation 
Radio Interference 
Communications Systems 


Here is an excellent opportunity to join the 
staff of a progressive organization, work on 


there’s challenging and diversified research pro 


groms, receive liberal educational benefits, 
and enjoy optimum professional associations 


room to New air-conditioned facilities are under con 


structiton, and will be available shortly 


' 
expand ) ~ieasions 4. A. Metzger 


ARMOUR RESEARCH FOUNDATION 


of Illinois Institute of Technology 
at T ! 10 West 35th St Chicago 16, Illinois 
CG 


aT Y 
a 


AERIAL 


Electronic Mapping 


Texas Instruments expanding research and development 


programs have opened outstanding opportunities for is a Field which offers cha! 


lenging opportunities to engi 


5 out f : : . d tech ith 
physicists (solid state) and electronics engineers. TI offers neers Ond femmes win 


airborne pulse circuit experi 
‘ - ° ence. Vacancies for 
you real chances for advancement in a rapidly-growing 
industry. Positions are now available in the following fields RADAR ENGINEERS 
: Evaluation Engineers 
of engineering; — - 9 


Shoran Maintenance 
Transistor device development 


| Attractive starting salaries 
Transistor circuit applications with advancement potential 


Bonus for Foreign projects 


Automation and test equipment design ae nei ater tie 
Microwave component development rae 
infrared radiation development 
Transformer design 
Resistor engineering 
Electrical meter design A 
Production planning and control 
At Texas Instruments you will have the long-range stability RELIABILITY 
of a 25-year-old firm with many notable “firsts” in the fields SUPERVISOR 
of semiconductors, geophysics, radar, infrared radiation, 
and others. You will enjoy the many living, cultural, and 
recreational rewards of the sunny Southwest. We would 
be glad to discuss these career opportunities with you... 


our profit-sharing plan and other personnel advantages at 
Texas Instruments. 


Aero Service Corp. 
210 E. Courtland St Phila. 20, Pa 


to $12,000 


Reply in confidence t 


“-m |EXAS INSTRUMENTS ae 


INCORPORATED 130 W. 42 St., New York 36, N. ¥ 


© SOOO LEMMON AVENUE DALLAS S. TEXAS — | MUNIN ANNAN 
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Openings 


in Florida. . . 
Instrumentation 
Engineers 

... Up to 


$11,000 


Electrical Engineers 
with experience in 
Radar, Telemetry, 
Timing or 
Communications. 


Challenging problems 
associated with the 
precision 
instrumentation for 
tracking of high 
velocity missiles being 
tested over a course 
that extends thousands 
of miles. 


Pleasant family living 
on Florida's Central East 
Coast. Unprecedented 
opportunities with 

world leader in 
electronics. 


To arrange confidential 
interview, send resume 

to Mr. H. C. Laur, Dept. N-19G 
Missile Test Project 

P. O. Box 1226 

Melbourne, Florida 


EMPLOYMENT OPPORTUNITIES 


-——_ 


ENGINEERING 
UNLIMITED 


.an established concept at 
Convair-Pomona where your 
opportunities in the career of your 
choice are virtually unlimited. Work 

in the finest engineering facility in the 
country at America’s first exclusive 
Guided Missile plant. Ultra-modern 
surroundings, completely air-conditioned, 
in beautiful Pomona only minutes from 
Los Angeles, the mountains, the seashore 
or desert recreation. Here is country 
living near the city at its best: 


Excellent opportunities 

available now in 

ELECTRONICS 

DYNAMICS 

AERODYNAMICS 
THERMODYNAMICS 

OPERATIONS RESEARCH 
HYDRAULICS 

MECHANICAL DESIGN 
LABORATORY TEST ENGINEERING 


Generous travel allowance 
to Engineers who are accepted 
Write now enclosing 


a complete resume to 


Employment 


Dept. 3-G 


CONVAIR 


A DIVISION OF 


GENERAL DYNAMICS 
CORPORATION 


CALIFORNIA 


Nuit snsisnibennasialiaiol 
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EMPLOYMENT OPPORTUNITIES 


COOK RESEARCH LABORATORIES 
THE FIELD OF RESEARCH OFFERS Satisfying CAREERS 


Immediate Openings In— 


RADAR — COMMUNICATIONS — MICROWAVE TECHNIQUES 
— INFORMATION THEORY — CIRCUIT DESIGN — TELEMETER- 
ING — PULSE TECHNIQUES — SERVO — FIRE CONTROL — 
WEAPONS SYSTEMS — MATHEMATICAL ANALYSIS FOR 
NUMERICAL COMPUTATION — THERMODYNAMICS — AERO- 
DYNAMICS — AIRCRAFT INSTRUMENTATION — NUCLEAR 
PHYSICS — MECHANICAL DESIGN — TEST ENGINEERS, 
COMPONENT & EVALUATION. 


Cook Research Laboratories offers outstanding opportunities in the field of Research 
and Development for Engineers and Physicists at both the Senior and Junior levels 


Cook Research maintains one of the nation’s foremost research and development 


laboratories and has on its staff men who are nationally known in their respective 
fields. 


At Cook Research, employees are encouraged in the publishing of technical papers 
R E S F Undergraduate and graduate work is fully subsidized by the company 
A R C H The Research division offers highly diversified work in both research and develop- 
ment, excellent salaries and working conditions. 


Company products are to be found on all commercial and military aircraft 
The Laboratory activities ARE WORLD WIDE IN SCOPE. 


1a Cook Research Laboratories are located in the northwest suburbs of Chicago. This 
L A B 0 R A TO R Ik S location is conveniently located to many fine universities, civic and shopping centers 


and many excellent resort areas. 


Contact © 8100 N. Monticello Ave. © A DIVISION OF COOK ELECTRIC COMPANY 
D. M. HALLIDAY Skokie, INMinois KEystone 9-2060 2700 N. Southport Ave., Chicago, IIlinois 


ELECTRICAL AND MECHANICAL ENGINEERING AND MANUFACTURING SINCE 1897 


ELECTRICAL ENGINEERS: 


A Career at Electric Boat...!s ANA ADVENTURE in Engineering 


In the past several years, Electric Boat has been making one headline after 
another as the nation’s first adaptor of nuclear power for propulsion. The 
Electric Boat-designed and built atom submarines, Nautilus and Seawolf, are 
already accomplished fact. 

Behind the headlines, the work of designing even more advanced atomic 
submarines goes on. Every day, Electric Boat engineers are coming to grips 
with problems in nucleonics that pave the way for applications in other fields. 


There is room—and opportunity—for more engineers able to cope with 
these problems. Current openings are for Electrical Engineers versed in servo- 
mechanisms, circuitry, motors and generators, radar and sonar, or electro- 
mechanical systems 


These jobs offer more than engineering adventure, There’s common-sense 
practicality involved, too. Electric Boat’s backlog of orders and years-ahead 
plans; its record stable engineering employment; its sponsorship of advanced 
study at leading universities and within the plant are some of the practical 
features. New England living on the shores of Long Island Sound is another. 


To find out more details about these opportunities, write us details of your back- 
ground and experience including initial salary requirements. Interviews will 
be arranged promptly for qualified applicants. Please address Peter Carpenter. 


ELECTRIC BOAT 


DIVISION OF GENERAL DYNAMICS CORPORATION 
GROTON, CONNECTICUT 
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: 


ELECTRICAL 


ELECTRONIC 
and 


MECHANICAL 
ENGINEERS 


Excellent opportunities in 


the field of 


AUDIO AMPLIFIER DESIGN 
SERVO AMPLIFIER DESIGN 
COMPONENT DEVELOPMENT 
EQUIPMENT DESIGN 


Senior and Junior Engineers 


Write, giving full details to: 
Personnel Director, Dept. B 


GIBBS MANUFACTURING 
AND 
RESEARCH CORPORATION 


Janesville, Wisconsin 


| COMMUNICATIONS ENGINEER 


Engineer with degree in communications and 1-3 
years experience in telephone industry for interest. 
ing position. Will consider 2 or 3 years college with 
several years experience Diversified and independ- 
ent work covering all types of commercial commual- 
cation systems and apparatus. Location New York 
Submit complete application — REPLY TO: 
> 4 


, Elect ‘ 
, Ne w ork 36, N. Y. 


FOR 


Let Harper Associates’ Personnel 
Specialists market your ability. 

Our nationally known clients 
range coast to coast, pay top sala- 
ries and all agency fees for engi 
neers. 

Regardless of the extent of your 
experience, let us analyze your 
needs and introduce you to some 
of the best job opportunities in the 
country. 

We have many openings 
listed with us paying 
from: $5000. to $25,000. 

Let us get started for you! Mail 
two resumes to: 


B. D. LORDE 


HARPER ASSOCIATES 
180 BROADWAY 
N. Y. 38, N.Y 


TRY 


TWDdIOWNIIVLIW—AI1314—1TVI1819313—-TVIINVHIIW— DINOB1L9313 
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— RADAR — DESIGN — INDUSTRIAL — SALES 


CHEMICAL — MATH 


ENGINEERS F R E E 


EMPLOYMENT OPPORTUNITIES 


WE RE 
GOING 
PLACES 


HOW 
ABOUT 
YOU? 


Raytheon, a leader in anti-aircraft missile and airborne radar 
design, announces a broad expansion program creating ex 
cellent opportunities for engineers at all levels. As prime 
contractor to the Navy, Army, and Air Force on weapons 
systems programs, Raytheon has overall responsibilty for 
system development encompassing the following fields : 


MISSILES 


SPARROW Ill SYSTEM (Navy) 
HAWK | SYSTEM (Army) 


NAVIGATION 


DOPPLER NAVIGATORS (Air Force and Navy) 
ALTIMETERS (Air Force and Navy) 
AIRCRAFT CONTROL SYSTEMS 


RADAR 


COHERENT AI RADARS (Air Force and Navy) 
SEARCH AND TRACKING RADARS (Army) 
COUNTERMEASURES (Air Force) 


The Missile Systems Division of Raytheon has plants at 
Bedford, Mass., Maynard, Mass., Lowell, Mass. with flight 
test facilities at Ouneedl Calif. and White Sands, New Mexico. 
The plants are located in areas offering a choice of urban or 
country living with excellent housing at a reasonable cost. 
Top-flight engineers at all levels are needed for the direction 
and implementation of advanced development work in the 
following fields: 


COHERENT RADAR SYSTEMS CIRCUIT DESIGN 

SYSTEMS ANALYSIS AIRBORNE COMPUTER DESIGN 
AERODYNAMICS MICROWAVE 

STRUCTURES MECHANICAL DESIGN 
OPERATIONS ANALYSIS ELECTRONIC PACKAGING 
HEAT TRANSFER PRECISION SERVO SYSTEMS 


RAYTHEON MANUFACTURING COMPANY 


MISSILE 
SYSTEMS 
QIVIG/ION 


———————————————————————— 


BEDFORD, MASS. 





EMPLOYMENT OPPORTUNITIES 


ELECTRICAL ENGINEERS 
PHYSICISTS 


h the in 
engineers 
ate under 
rking conditions tn 
iboratories, fully 
with all facilities 


leading 


irn more about your 


vortunity to live and 
n the heart of New 
ation land, write 


t 


Mr. M. D. Chilcote, 
Department 7-56-E 


Klectrontes Park 


vracuse, New York 


GENERAL @® ELECTRIC 


‘smaller 
company? 


HRB is a small company. It has 
remained small by choice. Elec- 
tronic engineers and physicists 
will find country quiet and met- 
ropolitan opportunity at HRB, 
Individual recognition for crea- 
tive initiative is only one of the 
many advantages offered. A 
sincere interest in the progress 
of each engineer is standard 
policy in this internationally rec- 
ognized “small” research com- 
pany. 
For application form, write: 


Technical Personnel Officer 
Haller, Raymond & Brown, Ine. 
State College, Pennsylvania 


aT 


MANUFACTURER'S REPRESENTATIVE 


For line of paper and plastic dielectric 
condensers. Mid-West area. Must be able 
to sell the T.V. industry. 


nW 


| 


ELECTRONIC AND 
RADIO ENGINEERING 


Fourth Edition 


Completely revised edition of Terman’s RADIO 
ENGINEERING. Basic guidance covers all 
phases of electronic and radio engineering, in- 
cluding vacuum tubes, transistors, electroni« 
clre ults, and sadio Gyeteme Provides essentia 
lata on circuit th y, electr« 


nas transmitt 


zed for k referen ‘iby ‘Fred- 
erick K. Terman, Des ran, School of 

Engrg., Stamford Univ 1078 
pp., 688 illus., $12.50 


FUNDAMENTALS 
OF TELEVISION 
ENGINEERING 


Up-to-date, theoretical treatment of the entire 
field of television. Analytical in approach, it 
overs in detail system concepts as well as clr 

cuite and techniques. Tre 
olor systema cor 


ate monochrome 
currently 
television system (self re 


Emphasis is on t 
quirem 
, and the analysis and de 

‘ ponent parts which make 
‘By G. M. Gilasford, Aanee. Prof 
Syracuse Univ, 642 pp., 565 


ents to be met 
ving = 
the ma 


syatern. 
$12.50 


up the 
of Elec, 
iilus., 


LINEAR FEEDBACK 
ANALYSIS 


Presents a systematic treatment for negative 
feedback circuit research and applications 
Focuses on | bliem of stability of the feedbaclh 
loop Discusses netability using 
three methoda ¢ ontemporary net 
TK anal 
amplify 


with 
not 
i” ilyme 
r and multi 
um plifie re By 4. G, 
Thomason, Hadar Ke- 
search Estab., Malvern, 
England. S55 pp., 236 
illus., $8.50 


stage 


CONTROL OF 
NUCLEAR 
REACTORS AND 
POWER PLANTS 


Provides a servo-engineering 
physics prot 
reactors. Lb 

engineer 
ontre 


approach to the 
om of safety controlling nuclear 


orators 
Schultz, 
Elec. Corp 


vithout usin reac ‘By, M. A. 
Atomic Power Div. Westinrhouce 
S13 pp., 242 ilus., 87 50 


McGraw-Hill Book Co., 
ness Book Dept., 327 W. 


kia) checked below f 
on approval. In lif 


Industrial and Busi 
fist St., N. ¥. C, 


nd me be 


Electronic and Radio Engineer 
ing $ ( 

Fundamentals of Television 
Engineering ' ) 
Feedback 


! Linear Analysis 


Control of Nuclear Reactors and 
Power Plants —- 


Keliability Factors for Ground 
hlectronic Equipment— $ 


—_— 


Electronic Engineering 


RELIABILITY FACTORS 
FOR GROUND 
ELECTRONIC EQUIPMENT 


JUST PUBLISHED! Methods and working data 

to help designers build greater reliabilit into 

ilitary electronic equipment, Pinpoint Luses 

ci r ty. Discusses { ind me- 

man enginee ne and com- 

ponents, ¢ s results of faile rts studies 

Edited by Keith Henney, 280 DD.. 196 illua., 
$7.50 


Ss ELECTRONIC 
& ENGINEERING 


JUST PUBL eae! _Fochniques of eireult an- 
alysis for rads ym, ele mic control 
' rumentatio ans o puters G es alter 
nate i und pr 

eans for cor ult rcu f different 
Xa oe relate techniques to on 
and tr 
cult elements By Samuel Seely, Prof. & Chrmn,, 
Dept. of Elec, Engrg., Syracuse U, 525 pp., 783 
illus., 88.00 


= RANDOM PROCESSES 
@ IN AUTOMATIC CONTROL 


JUST PUBLISHED! 
tical techniques for 
yat ub ed 


cusses lid 


Presents theory 
inaiy ne nea 


random inputs 


and prac- 
l 
ex I 


tional meti 
Laning, r., 
Mase. Inat. 


4 ‘ 

er Hy J. " 

i. “Battin, Instrument Lab., 
1°9 pp., Ulus., $10.00 


‘ for 
and K, 
of Tech 


@ AN INTRODUCTION TO 
@ —_ REACTOR PHYSICS 


Covers elementary nuclear physics and theory 
of ther 1 reactors, miving yackground for re 
“ tor design, (a ila ns elding st en 
i 1 id ‘ r ire 
ed A t modera 
t ent the 
Aine ! t es f 
and J, t 
Katab, 106 


iy D J. Littler 
British Atomic Energy Kes. 
81.50 


Kaffle, 
pp., Ilus., 


— MIGHTY FORCE 
OF RESEARCH 


grunt, Magazine od! 
t Re avea 


@ TH 
&) 


just PUBLISHED! ag 

tors tell ' usines! — tunities, erred 

i “research ee what it means te 
: ! PY AINE. on oe 4 
oe Editors of FORTUNE 4 

yore v 

itlus.. $4.00 


Lawn 10 DAYS’ FREE TRIAL 
tattin--Random Processes in 
4 utomatic Control—$ 


Raffi An Introduction to Ke 
actor Physics — $4 


FORT The 
search —$4.( 


Mighty Force of Ke 
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EMPLOYMENT OPPORTUNITIES 


waits FoR Your ' TOP careers for TOP 
FREE COPY 
ENGINEERS “E 


arr 


One of the world’s great centers of 
electronic research and development 


Top opportunities for achievement and recognition 
are available at Federal Telecommunication Labo- 
ratories, a division of the world-wide International 
Telephone and Telegraph Corporation. 

Here, a man works with the finest facilities... 
with recognized leaders in his field. As a part of 
FTL’s long-range development program he has a 
dependable road into the future...a future of 
stability, achievement, and commensurate rewards. 

Why not write today for your copy of the booklet 
that tells the fascinating story of FTL . . . the broad 
and generous employee benefits ...the many op- 
portunities for permanence and satisfying progress. 

Interesting Assignments in: 
WRITE 4. L. KANE Radio Communication Systems + Electron Tubes 
CORNELL AERONAUTICAL Microwave Components « Electronic Countermeasures 
LABORATORY Air Navigation Systems + Missile Guidance 
OF CORNELL UNIVERSITY Transistors and other Semiconductor Devices * Computers 
BUFFALO 21, NEW YORK Antennas * Telephone and Wire Transmission Systems 


This comprehensive report outlines 
the fascinating story of the people, 
projects, facilities, and working 
climate that compose the Cornell 
Aeronautical Laboratory. It tells of 
the professional challenges met by 
C.A.L.’s engineers and scientists, and 
it shows why C.A.L. is one of the 


nation’s respected research centers 


APPLIED 
RESEARCH 


ENGINEER for R & D program with 

broad background of experience in 

communications systems develop- 

ment, ranging from audio to 500 

megacycles. Must have ability in 

mathematical analysis and modern 

laboratory techniques. Science de- 

gree from recognized university es- 

sential 

FTL’s famed 

Microwave Tower 


years experience with large com- de a Vion —28 minutes from N. Y.¢. 
mercial organization 


HALLAMORE 
ELECTRONICS COMPANY 


8352 Brookhurst Avenue 


Anaheim, California 


Prefer man over 35 with several 


Sn ee, ee ee 


MAIL THIS COUPON TODAY 


Federal Telecommunication Laboratories 
500 Washington Avenue, Nutley, N. J 


opportunities at FTL. 


Name. 


Address 


! 
! 
! 
j Please send a copy of your booklet describing 
l 
l 
! 


ENGINEER—E E i 


Product development for a leading printed I 
Cirevit Co. Salary commensurate with exp. 


City Zone State 
ap eee ae a ES ae aamaneal 
Call or send resume 


PHOTOCIRCUITS CORP fj 2 Federal Telecommunication Laboratories 


en Come, 6. 1, BF Oe. Mee FEES A Division of INTERNATIONAL TELEPHONE 
[a AND TELEGRAPH CORPORATION 
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EMPLOYMENT OPPORTUNITIES 








Design and Engineering 
Opportunities for 


Electronic Engineers Design Engineers 
Electrical Engineers Field Engineers 
Project er Systems Engineers 


Kollsman’s expansion in the airborne equipment 
field has created « need for additional engineers 
and electro-mechanical designers, and offers un 
usual scope to alert, capable and enthusiastic 
professional men. For engineers, a degree in 
Mechanical Engineering, Electronic Engineering 
or Physics is necessary, plus experience or a 
strong interest in airborne instrumentation or 
allied fields 





America’s finest aircraft instruments are designed 
at Kollsman, where the congenial atmosphere 
and modern facilities contribute to an environ- 
ment in which a man con do his best work 





Please submit resumes to T. A. DeLuca 


Kollman ssrevucer convotarin 


60-68 45th AVENUE, ELMHURST, NEW YORK + SUBSIDIARY OF Standard COWL PRODUCTS CO. te. 


yYou’'LL 
LIKE 
MASSACHUSETTS... 


Just as you'll like the challenging 
engineering jobs with a future available 
at CBS-HYTRON’s Massachusetts 
plants and laboratories, You can live 
near the ocean and also enjoy winter 
sports at their best in a state renowned 
for its scenic beauty. All of our plants 
are within easy reach of the educational 


and cultural centers in Boston. 


Send your resume or request for additional information to: 
ALBERT NELSON 
Director of Personnel 


ELECTRON TUBES 


© 


SEMICONDUCTORS 
CBS-HYTRON, Danvers, Mass 


A Division of Columbia Broadcasting System, Inc. 











PERSONNEL MANAGERS 


Looking for 
Engineers . . . 


Technicians ? 


Write 


for free 


copy of 


“RESERVOIR 
of ENGINEERS and 
TECHNICAL MEN” 


The engineers and technicians 
you want to reach are gathered 
in convenient, compact groups— 
as this 16-page booklet points 
out. 

It keys the job titles these men 
hold to the McGraw-Hill publico- 
tions they read for on-the-job in- 
formation, It explains how you 
can make contact . . . channel, 
concentrate your employment ad- 
vertising to just the men with the 
job qualifications you want . 
without wasting advertising 
money for higher-priced space in 
publications with general circu- 
lation, in which you pay for per- 
haps 999 unqualified readers for 
every | who may meet your job 
requirements. 


Write for your free copy to 
Classified Advertising Division 


McGraw-Hill Publishing Co., Inc. 
330 W 42nd St., N. Y. 36, N. Y. 
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ENVIRONMENTAL 
ENGINEERS 


Shock and Vibration studies 


High and Low Temperature 


Investigation 


Component evaluation 


Salary up to $12000 


Manager of 
Technical Personnel 


Dept. 674 


MRM A 


Division American Bosch Arma Corp 
Roosevelt Field, Garden City, L. 1., N. ¥ 


COMMUNICATIONS 
ENGINEERS and TECHNICIANS 


EXCELLENT SALARIES 
MINIMUM PREREQUISITES 


ENGINEER ** “"*\ttertence | =" 


years technical school In 


TECHNICIAN 7 communications and 3 


years experience. 


Require installation adjustment and maintenance 
experience with communication receivers and asso 
elated terminal equipment. Also, men with similar 
experience with high-powered transmitters, anten 
nas, transmission lines 


Must be willing to travel in United States and 
Overseas 


Page Communication Engineers, inc. 
710 Fourteenth St.,N.W., Washington 5,D.C 


2 eee ene ee 


HRB | e.e.’s and 
physicists 


A rewarding future is waiting 
for you at HRB. You will live 
in State College, a few minutes 
walk from the Pennsylvania 
State University. Located among 
the scenic Nittany mountains 
of central Pennsylvania, State 
College offers the congenial at- 
mosphere for young family 
growth. Some of the finest hunt- 
ing and fishing areas in the 
United States are located in the 
area. HRB, one of the country’s 
fastest growing research com- 
panies offers excellent salaries 
and generous company benefits. 


Fo application form, write 


Technical Personnel Officer 
Haller, Raymond & Brown, Inc. 
State College, Pennsylvania 


ee 
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EMPLOYMENT OPPORTUNITIES 


LAND-AIR, INC. 


SUBSIDIARY OF CALIFORNIA EASTERN AVIATION, INC. 


OFFERS EMPLOYMENT 


NEW MEXICO 


Interesting positions open on U.S. Army-Air Force integrated missile- 
test range working for private contractor. 


Work located near cities of Alamogordo and Socorro, New Mexico. 
Dry climate, pleasant communities, good schools, outdoor and indoor 
duties. Congenial working groups: 


ENGINEERS — 


We have several excellent opportunities for Electronic Engineers, with 
some experience, to work with various instrumentation systems used in 
guided missile testing. Graduate engineers will find this work both 
challenging and interesting. Lab positions open in development of 
instrumentation systems. Pertinent experience desired. Opportunity 
exists for gaining experience in advanced electronic techniques includ- 
ing, pulse, digital, computer, C-W, microwave, telemetry, analog, con- 
trols, etc. 


TECHNICIANS — 


Electronic Technicians needed for operation, maintenance, and im- 
provement of electronic, electro-optical-mechanical instrumentation 
devices used in obtaining data from guided missile tests. Very inter- 
esting, mainly outdoor work—some lab work, requires good physical 
condition, good vision, driving ability, plus technical background. 
Radio-T.V. experience or industrial electronics experience helpful. Some 
positions require mechanical background for precision instrument work. 


NOTE OUR EMPLOYEE BENEFITS: 


. Excellent pay 
Paid vacation (2 weeks per year) 
Paid accident & health (income) insurance 
Paid hospital, surgical, polio & life insurance 
Excellent contributory insurance plan for dependents 
Merit system of pay raises 
Travel and moving expense 
Paid holidays 


. Bonus—contingent upon company profits 


YOUR CONTACT IS: 


Mr. W. J. McClarin, Personnel Director, Land-Air, Inc., 
P. O. Box 394, Holloman, New Mexico. 


Web titt TOCUNNRT ONT Asreint ' t ae 


ELECTRONIC DESIGNER || SEllectromi 


Development and design of industrial 

measurement and control equipment for E i 

the continual process industries. Unusual nm meers 

opportunities in a rapidly expanding firm 

and industry for personal growth through Ye, wets interested In extending the 
” ” oe of the Art’ at VHF and UHF 

technical now how” and hard work. 1. F. |. offers challenging opportunt 

BSEE or MSEE required. | to 10 years ex ties on tong range programs. Wide 

perience. Servo and feedback experience band experience particularly useful, 

helpful. Send resume to: 1205 Chesapeake but not necessary. Expanding olec- 

Ave., Columbus 5, Ohie. trenles firm. Exceptional fringe bene 

5 


Send resume or phone 


Instruments for Industry, Inc. 


150 Glen Cove Rd., Mineola, N.Y 
Mr. T. C. Ville Ploneer 2-5300 


CORP AaATIAH 


n AMEN 4 


All 





EMPLOYMENT OPPORTUNITIES 
MMMM OL ta 


ELECTRONIC 
ENGINEERS 


RESEARCH DEVELOPMENT | 


Expansion of ovr engineering department 
requires electronic engineers with radar, 
servo, sonar or transistor circult experience. 
Excellent opportunity for advancement with 
top-calibre associates. New modern plant 
in the suburbs with ideal laboratory facill- 


ties and well-trained technical assistants, 


Other Opportunities in the 
following areas: 


* TECHNICAL WRITERS 
® DRAFTING Electrical Layout 


© DETAILING Ejcctrioat - Mechanica 


Must have EE degree or equivalent, with 
3-5 years experience in one of the following: 


— Flight Simulators 
Analog Computers 
Radar & Sonar Trainers 
Radar Guidance & Fire Control Systems 
~~ Redesign, Modification & Testing of 
Radar & Electronic Systems 
— Electronic Installation & Maintenance 
Coil & Transformer Design 
Packaged Power Supplies 


Other Openings For: 


% 
4 
2 


2 
bs a 


LITCHFIELD PARK, PHOENIX, ARIZONA 


NEW ELECTRONIC LABORATORY 
NOW BEING STAFFED 


This modern laboratory is being organized as the Western Division of the well- 
established Aerophysics Departments of the Goodyear Aircraft Corporation of 
Akron, Ohio 


KEY PERSONNEL BEING SELECTED 
FOR FUTURE EXPANSION 


Openings are available for experienced 
personnel and recent college graduates 


COMPLETE MISSILE AND ELECTRONIC SYSTEMS 
MICROWAVES, SERVOMECHANISMS, AIRCRAFT 
INSTRUMENTATION, RADARS AND STABILIZED ANTENNAS. 


Long range research and development projects 


WESTERN LIVING AT ITS BEST 
“IN THE VALLEY OF THE SUN” 


Modern Inexpensive Housing 


GOODSYEAR AIRCRAFT 


A subsidiary of the GOODYEAR TIRE & RUBBER CO. 


Send resume to: 
A. E. Manning 
Engineering and Scientific Personnel 
Goodyear Aircraft Corporation 
Litchfield Park, Arizona 


Similar opportunities available in our Akron, Ohio Laboratory. 


pee 


COMPUTER DESIGNERS 
FIELD ENGINEERS 


(*) Must have E.£. degree or equivalent with 
5.10 yrs. experience 
*Positions located throughout USA 


LOCATION: 


On U.S wey 22, thirty miles (45 min- 
vtes) from New York City 


ENVIRONMENT: 


One of the finest plants of its kind . . . 
spacious, modern, air-conditioned Con- 


ucive to bringing out the best of your % 
Bs abilities! 


ABOUT THE COMPANY: 


Organized in 1945. Engaged in research, 


design and development for the Armed 
Services. 


ITS BENEFITS: 


@ Pension Plan @ Paid Vacations 
. ou Life @ Education & Tui- 
nevrance tion Assistanc 
@ Paid Holidays @ Other Group " 

@ Paid Sick Leave Insurances 


Interviews in Your 
Community by Appointment 


Send resume, write or call 
for additional information. 


STAVID 


ENGINEERING 


Incorporated 


U. 8. Highway 22 
Watchung, P.O. 
Plainfield, N. J. 
Piainfield 7-1600 


AbVERTISING MAN 
WANTED FOR 
TECHNICAL Propucts 


Previous advertising experience not 
necessary but helpful. Must have 
at least two or three years of college 
with courses in engineering and 
technical subjects and like to write 
If you have the qualifications we 
have an opportunity open for you. 
Man selected will be trained in all 
phases of industrial advertising. In 
your letter of application state age. 
education, positions held, and give 
statement of why you want a career 
in advertising. Location: well-known 
Connecticut company. 


Pr 1212 Miectronice 
330 W. 42 St. New York 36, N. Y 


PROJECT LEADER 
$15,000 


anning and directing conceptual design 
tronics of tomorrow. Broad ana cal a 
al background required 


Sond Resumé to 


JOHN BALKANY 
Room 708 6 N. Michigan Ave., Chicago 2, 


graduate 7 


work? 


HRB offers the young engineer 
and physicist a sound beginning 
in the electronic field. The com- 
pany offices are located just a 
few minutes walk from the cam- 
pus of the Pennsylvania State 
University where you may join 
many others of the HRB staff in 
doing graduate work in your 
specialized field. The University, 
ranking in the top ten of engi- 
neering training, boasts a swim- 
ming-pool-type Nuclear Reactor, 
one of the few in the country. 
Along with the proximity of the 
University, HRB offers excellent 
salaries and generous benefits. 


kor application form, write: 
Technical Personnel Ofhcet 
Haller, Raymond & Brown, Ine. 
State College, Pennsylvania 
et LL II AI 
SALES MANAGER WANTED 
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A BEARING 
ON YOUR FUTURE 


Gtiaduate Courses may be taken for credit while earning Full 


TO ARRANGE FOR INTERVIEW 


Write: Martin Phillips, Director of Personnel 


G.M. ELECTRONICS DIVISION 
offers challenging, pioneering oppor- 
tunities to ambitious men. We ex- 
tend a cordial invitation to every 
deserving Engineer and Designer to 
write us their wants. We may be 
able to supply the square hole for 
the square peg! 


@ 


AC SPARK PLUG °¢ 


EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


Mechanical 
y wane je 


INSTRUMENTATION | 8 Albeny % 
LABORATORY aaa 


ENGINEERS 
DESIGNERS 
NEEDED! 


fo 


@ 


CREATIVE OPPORTUNITIES 
in the following fields: Missile Guid- 
ance Systems; Jet and Turbo Prop 
Engine Controls; Bombing and 
Navigational Computer Systems; 
Airborne Fire Control; U.H.F. Com- 
munications, MICROWAVE EQUIP- 
MENT, ete. 


MILWAUKEE 2, WISCONSIN 
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YOUR FUTURE 
depends on your making the 
right connection with the right 
firm as quickly as possible. Why 
not send full facts about your 
education, work background, 
etc. We will do all we can for 
you and treat it with the full- 
est confidence. 


THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


FLINT 2, MICHIGAN 


413 





EMPLOYMENT OPPORTUNITIES 


a Employment Opportunities 
© the choice is yours - ADVERTISERS INDEX 


Admiral Corp 394 
Aero Service Corp 404 
Albany Designing, Inc 377 
choose wisel choose American Machine & Foundry Co 390 
eee Arma Div., American Bosch Arma 
Corp 396, 411, 416 
Armour Research Foundation of lilinois 
Institute of Technology 404, 417 
Avion Div., of ACF Industries, Inc 4\4 


GPL—-with its widely diversified operations in today’s most active fields—ofiers emery. John 412 
endix Aviation Corp 


you a lifetime of achievement, satisiaction and advancement. Pacific Division 380 
Here you'll be working with men who have repeatedly broken ground on the peeee Seren as 
frontiers of science, made GPL one of the country’s outstanding technological Susreudh —— 397 
leaders, You'll be part of the nationwide General Precision Equipment organiza ee. oe 
tion whose many companies operate in highly advanced areas. CBS-Hytron 410 
We offer you work on challenging new projects in various stages of research eee eee Ce a 
and development. We offer you stimulating professional problems, top pay Canvels A. Bly — General Dynamics Cor 
levels and working conditions, and ideal family living in semi-rural Westchester eae Calif y 405 
just an hour from New York City. San Diego, Calif 389 
GPL’s engineers are men of skill and imagination—and we are seeking more ang is ui Laboratories ans 
men of their caliber. If you have the inherent capabilities and skills we need enol Asrenautical tab. ine " 409 
and if you are seeking a stable and rewarding career, send resume to Richard E. 
Hotiman, Employment Mgr. Interviews can be arranged in advance at any time, Becision. Inc 415 
including weekends. Security limits us to considering applications of U. 5S. citizens Dyna Ems len. tn 4l7 
only. We will pay the expenses of qualified applicants io come for an interview. ; 


Electric Boat Div., Gen Dynamics Corp 406 
RADAR NAVIGATION AND BOMBING SYSTEMS (DOPPLER AND INERTIAL 
Research Development Applications System Analysis . . . Project Management Farnsworth Electronics Co 382 
Federal Telecommunication Laboratory 409 
Field Engineering Technical Writing 

Computers Servos .. . Microwave Techniques . . . Pulse Circuitry General Electric Co 
Cincinnati, Ohio 401 
Syracuse, N. Y 393, 408, 415 

General Motors Corp 


AC Electronics Div 388, 392, 396, 413 


GENERAL PRECISION LABORATORY See amen hanereery «+5 :--+ 28 


INCORPORATED Goodyear Aircraft Corp 
63 Bedford Road, Pleasantville, N. Y Akron, Ohio 381 
Litchfield Park, Arizona 412 

A GUBGBIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 

Haller, Raymond & Brown, In 400, 408 
411, 412, 418 
Hallamore Electronics Co 409 
Harper Associates 407 


Industrial Nucleonics Corp 
Inc 


g ae a rr aii? mz: ee j Instruments for Industry, 
A nothe r Step In Johns Hopkins University 


Kollsman Instrument Corp 
yA OUR LATEST EXPANSION, z 
| | a Land-Air, Inc 
DOUBLING OUR PRESENT : 


SPACE, 1S OUR 4TH Martin Co., Glenn L 


Maryland Electronic Mfg. Corp 


Planned Expansion Program PLANNED EXPANSION IN Massachusetts Institute of Technology 


Melpar, inc 

THE LAST 5 YEARS Missile Test Project 
Monarch Personnel 
Motorola, Inc 


National Cash Register Co 
Northrop Aircraft, Inc 
These are the challenging research and development positions that re- 


Page Communications Engineers, Inc 
quire true creative thinking . . . and offer rapid promotions and faster itedentie Cond 


recognition for men capable of pacing our own planned expansion Deadustion Tool A Matheds Co 
program! Radiation, Inc 
Challenging Research & Development Positions nae 
For Engineers with background in any one of Newion Mave. 


the following fields: Wayland, Mass 385, 386 insert 


ANALOG COMPUTERS SERVOS Stavid Engineering, Inc 412 


Stromberg-Carlson Co Div., of General 


RADAR BEACONS FIRE CONTROL SYSTEMS Dynamics Corp 
MAGNETIC AMPLIFIERS TORQUEMETERS Suburban Employment 
ELECTRO-OPTICS INFRA-RED Sf eee ee: Aey., tne 


Sylvania Electric 


MISSILE SYSTEMS MICROWAVE Buffalo, N. Y 
Waltham, Mass 


FIELD ENGINEERS Systems Development, Inc 


. : Tech 1 oO ti Ir 
Experienced in analog computers, fire control systems, servos, etc. Work will ates Siateceate, toe es 
consist of design, maintenance & liaison with the customer. Tracerlab, Inc 
Transitron Electronic Corp 
EVERY INQUIRY WILL BE ANSWERED 
Varo Mfg. Co 
. Vitro Laboratories 
Call or write: 


MR AUSTIN PECK Weightman & Assoc 
. AVION DIVISION This index is published os a service to the 
Tech. Employment Supervisor Ma CM TT tm Ti readers. Care is taken to make it accurate 
but CLASSIFIED assumes no responsibility for 


Route (7, Paramus, N. J. COlfax 1-4100 errors of omissions 


$ 


July, 1956 — ELECTRONICS 





EMPLOYMENT OPPORTUNITIES 


ENGINEERS— PHYSICISTS 


aa GENERAL ELECTRIC. PLANNED Positions available 
RESEARCH-CENTERED EXPANSION in the following fields: 


MAKES ALL THE DIFFERENCE Advanced Development, Design, 


Field Service and Technical Writing 
in connection with: 


MILITARY RADIO & RADAR 
MULTIFLEX MICROWAVE 

MOBILE COMMUNICATIONS « SEMI 
CONDUCTORS « ELECTRONIC 
COMPONENTS + COMPUTERS 
TELEVISION, TUBES & ANTENNAS 
More than 200 engineers throughout the entire company, engaged in elec- TELEVISION RECEIVERS 

tronics computer research and development, are being brought together to 


Another proof that General Electric research creates careers is seen in the 


recent establishment of an Industrial Computer Departme nt 


Bachelor's or advanced degree in 
Electrical or Mechanical Engineering, 
Physics and experience in electronics 
industry necessary. 


form the nucleus of this new Department. Many more engineers will be 
needed to research, design and produce all types of computers, from pocket 


book to 3-room size. 


unio is the Kind of plannes researth-oontered Sree that has given Please send resume in confidence to 
the GE engineer one of the fastest-growing professional environments in 


America today. Dept. 7-6-E 


ADD: Technical Personnel 


“Individual-oriented” Project System of Work «¢ Stimulating Widely-known 

Associates « Management-grooming Programs « Individual Merit Evaluations G E N £ R A L ( F LE CT R | C 
Rotating Assignments ¢ Overall Project Follow-through « In-plant Technical . 

Seminars « Reimbursed Graduate Study « Firm Policy of Promotion-from-within Electronics Park 


Syracuse, N. Y. 


AND you can see why career-conscious electronics engineers prefer General Electric 


ENGINEERS 


SCIENTISTS 


Make More Money 
—Improve Your Position mmed te e en at all els of experience, in 


tems engineering 


electronic engineers 


on basic concepts of 


i killa toward the solution of 
lems, Prograr nclude the development and eval 
nplete 1 tary weapons systems, novel aircraft 


ystems and flight dynamics 


nities ex in our development groups 
ye in the design of specialized electronic 
cuit analysis and the fascinating and ex 
f data pr 


DECISION /INC is retained by With tI lose-knit Vitro Laboratory are the small 
leading manufacturers and research mm pa ivantages for personal recognition and progress, 
firms in all sections of the country, ‘ e facilities and benefits a medium-size corpora 
Our clients pay us to find you! No j { corporation engaged in a variety of 
obligation to you——-no cost whatsoever per f inel ! yhysical and chemical research in 


Completely confidential. era s, uraniue nd rare metals processing and refining, 


tallations 


All you have to do is send us your 

name, type of work, company and home case send 
address. We will forward brief forms 

to your home. We will then present to 

you various openings in diversified 

companies from which you can choose 

the one you like best 


resume, including salary desired, 
to Personnel Manager. 


If you would like to know what you're Vfra L A B Oo R A T Oo R I E S 


really worth, write, phone or wire us Division of Vitro Corp. of America 
now! ‘ ri. ’ , ' 
00 Pleasant Valley Way, West Orange, N.J. 


DECISION/INC 


Management and Recruitment Consultants 
Oliver P. Bardes, President 


1446 FIRST NATIONAL BANK BUILDING 
CINCINNATI 2, OHIO 
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EMPLOYMENT OPPORTUNITIES 


= a oe ew ee ee ee ee ee ee ee ee ee ee ee oe oe, 


PRAY T TD 


) 


Career Opportunities for 


TRANSISTOR ana DIODE 
ENGINEERS ana SCIENTISTS 


4 

t 

i 

t 

' 

i 

i 

: 

i 

i 

BS, MS and PhD levels required in Electrical and Mechanical : 
Engineering, Physics, Chemistry, and Metallurgy. Positions t 
available in development, evaluation, application, and product ‘ 
engineering of diodes and transistors and mechanization of i 
production equipment. ; 
1 

i 

4 

4 

: 

2 

i 

i 

Pe 


Please send resume to 
S. V. Andrews, Technical Placement Office 
or call Blgelow 4-7500, Extension 253 tor appointment 


SEMICONDUCTOR DIVISION 
150 California St., Newton 58, Mass. 


development — HI-Fl ENGINEERS 


(1 Sr. and 1 Jr.) 


Both with E.E. or M.E. degrees from recog- 


° nized institutions 
engineers || FOR an expanding research organi- 


zation which, as an essential part of 


its activities, tests, evaluates and re- 
ELECTRO-MAGNETIC 


ports on Hi-Fi components. 


DEVICES The Sr. Engr. (to $9,000)—will assist 


the Division Head in all phases of 


Cc : testing, including development of cri- 
vhallenging opportunities teria and evaluation of results. He 


at all levels for engineers should have several years of both 
to contribute to the develop- theoretical and practicol Hi-Fi expe- 


rience, as well as some acoustical 
ment of advanced precision background. 


electro-magnetic components The Jr. Engr. (to $6,500)—will assist 
for application in in the construction of test equipment 
and participate in testing work. His 
INERTIAL GUIDANCE SYSTEMS background should indicate some ap- 
ANALOG COMPUTERS titude for development and advance- 
DIGITAL COMPUTERS ment in the Hi-Fi and acoustical fields. 
These positions offer 1) a congenial workin 
Salary—up to $12,000 atmosphere in the suburbs a New York 
( Commensurate with experience ) City, liberal vacations, holidays (14), and 
other benefits; 2) an opportunity and chal- 
lenge for serious-minded engineers who can 
Manager of Technical Personnel measure up to the heavy responsibilities im- 
Dept. 674 | plicit in performance testing and evaluating 
} We require engineers who Tone the capacity 
MB be MG for growing with the organization 
| Submit full details in confidence to 
Division American Bosoh Arma Corp P.-1089, 
Roosevelt Field, Garden City | Classified Ads 
—* | New York 


COMPUTER ENGINEER ACOUSTICAL 


To head active, expanding computer 


project | ENGINEER 


High degree of freedom in the pro- 


gram. Established manufacturer in Southern New 
Academic atmosphere. | England has position available for an 
acoustical engineer. Must have sub 
stantial experience both practical and 
theoretical in noise suppression. M. E. 
degree or equivalent required. In reply 
Midwest location. state background, experience and salary 
Salary open. requirements. Send all resume to 


Nend reaume in confidence to: 





Working in cooperation with strong 
mathematics group and excellent elec- 
tronics facilities. 


P-1042, Electronics P-10935, Electronics 
620 N. Michigan Ave., Chicago 11, I! | 330 W. 42 St., New York 36, N. ¥ 


1 Mr. Promotable Engineer 


We need a couple of junior 
engineers ready for heavy re 
sponsibilities. We are expand- 
ing in electronics, need top 


talent and will pay top prices. 


Write in confidence, to 


P-2036, Electronix . 
330 W. 42 St., New York 36, N. Y 


SEARCHLIGHT 
SECTION 
ADVERTISERS 


Alltronics 

Algeradio Electronics Co 
Allen Industrial Sales 
Arrow Sales Inc 


Barry Electronics Corp 
Blan een ° 


C & H Sales Co 

Columbia Electronics 
Communications Devices Co., Inc 
Communications Equipment C¢ 
Engineering Associates 

Fair Radio Sales . 

Fay-Bill Distributing Co 
Finnegan, H. .... 


Harjo Sales Co 
Herder, Milton 


Instrument Service Co 
JSH Sales Co. 
Klein & Schwab 
Liberty Electronics Inc 


M.R. Co., The 

Monmouth Radio Labs 
Radalab Inc. 

Radio and Electronic Surplus 
Radio Research Instrument Co 
Relay Sales Inc 


Semler-Industries In« 
State Labs Inc 


“TAB” 

Universal General Corp 

V & H Radio & Electronics 

Western Engineers 

This index is published as a service to 
reader. Care is taken to make it accurate but 


Classified assumes no responsibility for errors 
or omissions. 
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COMPUTER 


APPLICATIONS 


AND 


DEVELOPMENT 


ENGINEERS 


COMPUTING SERVICES 


Engineering & Scientific Computation 
Analog 
Digital 
COMPUTERS SYSTEMS 
DEVELOPMENT 


DEVELOPMENT 


Analog and Digital 

Systems analysis and synthesis 

Logical organization 

Circuit design 
These are full time positions offering 
fascinating and varied work and edu- 
cational benefits for graduate study. 
Contact: 


J. A. Metzger 


ARMOUR RESEARCH FOUNDATION 


of Illinois Institute of Technology 
10 West 35th St. Chicago 16, Illinois 


PROJECT ENGINEERS 


Electrical or Mechanical 
$8400 to $12,000 Yr. 


Progressive company seeks experienced re 
search, design or development men, Juniors 
or Seniors—with or without degrees 
Experience in timers, relays, solenoids, sys 
tems, controls, synchros, transformers, power 
equipment, magnetic amplifiers, or electronics 
equipment. Should have initiative and de 
sire to progress Capable of directing 
groups of engineers 

Send complete resumes to 


J. J. COOPER 
64 E. Jackson Bivd., Chicago, Ill 
Suite 940 — Phone: Wabash 2-1918 


Prompt and confidential service. 


responsibility! 


HRB is offering a challenge to 
electronic engineers and physi- 
cists who are able to accept 
mature responsibility on research 
and development projects. The 
creative mind will find academic 
freedom, complete management 
encouragement and full respon- 
sibility on a task. Excellent sal- 
ary and generous company ben- 
efits. ; 


For application form, write: 


Technical Personnel Officer 
Haller, Raymond & Brown, Ine, 
State College, Pennsylvania 
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ELECTRICAL 
AND MECHANICAL ENGINEERS 


MOTOROLA RESEARCH LABORA- 
TORIES, located in the healthful climate 
of Arizona’s Valley of the Sun, has sev- 
eral openings for engineers experienced 
in the following: 


Electronic circuit design and develop- 
ment for missile guidance, radar and VHF 
communications. 


Mechanical design of missile-borne and 
vehicular electronic equipment. 


Microwave antenna and wave guide 
design 


Transistor circuit development. 


Engineers desired who have B.S. de- 
grees or above and at least two years 
direct experience. Free health, life and 
accident insurance. Free hospitalization 
plan. Profit sharing. Paid holidays. Sick 
leave, vacations. Ideal working condi- 
tions. Plenty of housing, reasonably 
priced. Excellent schools. Exceptionally 
mild and dry winter climate 


Write 
DR. ROBERT E. SAMUELSON, Chief Engineer 
MOTOROLA RESEARCH LABORATORY 
3102 North 56th Street 


Phoenix, Arizona 


* | 


ELECTRONIC 
ENGINEER 


for work on 
Civilian and Military 
Products 


in the fields of 


ACOUSTICS, SONAR 
and 
ELECTROMECHANICS 


Salary commensurate with 
background 


DYNA-EMPIRE 
INC. 


1075 Stewart Avenue 
Garden City, L.I., N.Y. 


SEARCHLIGHT 
SECTION 


Continued on pages 418-428 


5687 


Twin Triode Tube 


Brand New—Purchased from Original 
Manufacturer. 


Laboratory Checked—Fully Guaranteed 
by us. Production Quantities available. 
Immediate Delivery. 

Priced much lower than your present 
equipment cost. We will also trade these 


5687 tubes for any other tubes or elec- 
tronic components that you may have. 


KLEIN & SCHWAB 


74 Cortlandt St. aV.7 Dy 
Beekman 3-5690 


WHAT DO YOU NEED? 
Communication Equipment? 
Dynamotors? Inverters? 


Automatic 
Direction Finders? 


Radar? Spare Parts? 
Equipment Accessories? 


CET OUR PRICES FIRST 


ELECTRONICS 
2251 W. WASHINGTON BLVD. 
LOS ANGELES 18, CALIFORNIA 


COMMUNICATIONS EQUIPMENT 


Your inquiries for ground and aircraft radio 
equiment will receive our immediate atten 
tion We stock complete installations and 
spare parts of the following: AN/ART-13, 
AN/ARC.1, AN/ARC.-3, AN/ARN.6, AN/ 
ARN.7, 8C-375, 8C-348, BC-312, 8C-342, 
Microphones, Headsets, Cables, Test equip 
ment, etc. Complete export facilities. Please 


send us your catalogs and offerings 


ALLEN INDUSTRIAL SALES 
334 $. Wabash Ave Chicage 4, Il 
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BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


UNDISPLAYED RATE DISPLAYED RATE 


$2.10 a line, minimum 3 lines. To figure advance payment count 5 The advertising rate is $18.50 per inch for all advertising appearing on 
average words as a line other than ao contract basis. Contract rates quoted on request 
PROPOSALS $2.10 a line an insertion AN ADVERTISING INCH is measured %e inch vertically on one column, 3 
BOX NUMBERS count as one line additional in undisployed ads. columns—30 inches—to a page 
DISCOUNT of 10% if full payment is made in advance for four con EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in 
secutive insertions of undisplayed ads (not including proposals) Displayed Style 
Send NEW Ads or Inquiries to Classified Adv., Div. of Electronics. P.O. Box 12, N. Y. 36, N. Y. for Aug. issue closing July 2nd 


The publisher cannot accept advertising in the Searchlight Section, which lists the names of the manufacturers of resistors, capacitors, rheostats, and poten 
tiometers or other names designed to describe such products 


‘SSS RB BR RB RRS RRS RSS REE EE BEB BEA — i. . — 


REPLIES (Bow No.): Address to office nearest you 


c/o Thia publication Classified Ade. Dit 
SORA ROL Ee, ee 
CHICAGO 20 N. Michigan Ave, (11) 


SAN FRANCISCO: 68 Poat 8t. (4) 


All types — one dependable source ! —— = 
SPECIAL SERVICE 


NEW! GUARANTEED! AND NOW IN STOCK! Washington, D.C. legman available for special 


private assignment Research, legislative an 
| alysis, interviews reports on government 
967 30(5783 ' directives, procurement, specifications 


41017F2 00) $784WaA 1915, Electronics 
H1017P 11 
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CAPITAL AVAILABLE 


For investment in existing or new electronics manu 
facturing operation with growth sotenti«!. Fauip 
ment and/or components. Will also consider ven- 
ture with competent engineers to do military R & D 
or manufacture products already 4 


BO-2007 
P. O. Box 1 Cla 
New York 
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ome a PRIVATE CAPITAL AND/OR 
oa STOCK ISSUES ARRANGED 


Interested in financing companies that are 
doing at least 42 million a year or more, 
running in the black, but could do a lot 
better with more capital. Amounts from 
$100,000 up available. Prefer companies in 
fields of electronics, engineering or re 
search and development companies ready 
to go into production with backlog of 
orders. Will treat all inquiries confiden 
tially. 
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BO-1889, Electronica 
330 W. 42 St., New } 
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CATALOG PREPARATION SERVICE 


Give us the raw data, We'll organize it acce 
to your criteria, prepare dummy produce f 

art and supervise printing—« 1 any part 

job. Our catalogs are among the best-looking 
easiest-to-use. Estimate in advance. Service ar 
New England, N. Y., N. J Penna. & Delawa 
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Write or call for quantity discounts. All items F.0.B. Los Angeles, subject to being unsold MILTON HERDER, Industrial Advertising 
e . . : 4 . 55 W. 42nd St., New York 19 BRyant 9.1943 
and change of price without notice. We also buy tubes. Top prices paid 
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* Scrap Tungsten, Molybdenum, 


4090882222222 2 eee eee eee eee Tantalum, Zirconium. 
Highest prices paid. 


W-1851, Electronics 
ART-13/T47A Trans. | BC-348 Reo'r Modified 330 W. 42 8t., Ne ork 36 
mitre oa «$178.00 alll yi 2t.to MUST HAVE FOR CURRENT ORDERS $30 W. 42 8t., New Yorh 
ART -18/T47 rane- | BC-348 Reo'r Unmodi- 
mittors ........$126.00 | fled ; 5 $9.00 PHONE COLLECT 
BC-788 C Al imetery ARC.1 “ 6C-312 BC-314 BC-610 = = ADDNTIODIAL 

: . > BC-342 BC .344 T-47/ART.13 

ARG? Tremwave | Bos fer RSO/ARN-7 ARC ATC/ART-13 
RS/ARN-7 Radic Com: 1-152-6 Indleater a SEMLER INDUSTRIES INC. Wanted Advertisements 
ass 176. STantey 7-1554 
hip via ® €.0.D. Subject to Inspection to - Callt on page 426 
_ INNEGAN. 49 Washington Ave. Little Ferry.N.J. 6853 Lankershim Bivd., North Hollywood, Call ; vont. eS 
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ELECTRONIC 


WAR TERMINATION 


WRITE OR WIRE FOR INFORMATION ON 
COMPLETE LINE OF SURPLUS ELECTR 
COMPONENTS ALL PRICES NET F 
PASADENA, CALIFORNIA 


INVERTERS 


400 
put: 24 VDt 
12117 Bendix 
Jutput: 26 volt 400 cy 
| phase. input: 24 VD¢ 
12121 Bendix 
input: 24 volt D.C. 18 an 2000 F.p.n 
Jutput: 115 volt 40 cle, 3-phase, 250 
t amp, 7 pf $49.50 
12123 Bendix 
Jutput 15 V 3-phase ( amp 
nput: 24 VDC 12 a $49.50 
12126-2-A Bendix 
Jutput: 26 volt 3 phase; 40( ycle; 10 
VA; .6 PF. Input: 27.5 volts Dt 25 amp 
$24.50 
12130-3-B Bendix 
Output: 125.5 VAC 15 ame 400 cycles 
ingle phase, 141 Va nput: 20-30 VDC 
18-12 amp Voltage and frequency regu 
lated $49.50 
12133 Bendix 
input: 26/29 volt D.( 28 army Jutput 
115 volt, 3 phase, 400 cycle, 250 volt amp 
8 pf $59.00 
12147-1 Pioneer 
Output: 115 VAC 400 cycle jle phase 
nput; 24-30 VDC; 8 ame 
Price $39.50 each 
778 Bendix 
Output: 115 volt 400 cycle; 190 VA; single 
phase and 26 volt, 400 cycle, 60 VA, single 
phase. Input: 24 VDC $37.50 
10285 Leland 
Output: 115 volts AC; 750 VA, 3 phase, 400 
cycle, .90 pf and 26 volt 50 VA single 
phase, 400 cycle, .40 pf. Input: 27.5 VDC 
60 amps. cont. duty, 6000 rpm. Voltage and 
frequency regulated $59.50 
339 Leland 
Output: 115 volts 190 VA gie phase 
400 cycle; .90 pf. and 26 volts; 60 VA; 400 
cycle, .40 pf, Input: 27.5 volts DC, 18 amps 
cont. duty j regulated 
$49.50 
486 Leland 
Output: 115 VAC 
VA 80 pf. Inpu 


nt. duty 


1" A 
VA 


8000 


BUUD0 | 
$30.00 
trer-Cabot 
26 VAI 25 A 500 
ngle phase; 400 put: 24 VDC 
me $40.00 
oltzer-Cabot 
pe 1 24 VDC 52 mp } t 115 volt 
400 cycles, 3-phase 50 Voltage and 
frequency regulated $95.00 
)MF2506M Continental Ele 
24-H put; 5.5-45 army ont. duty 
> 4A ary 400 cyt l 
pf 1 50 watt $39.50 
Eicor, Class “A 
27.5 volts at 9.2 amps AC Output 
volts 400 cycle 3 phase 100 voltamp 
continuous duty Price $39.50 each 
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INVENTORIES 


C&H 


de SALES CO. 


ee 


2176-€ East Colorado St 
0.8 Pasadena 8, Calitorma 
RYon 1.7393 


POTTER & BRUMFIELD RELAY 
+ SMSLS 


SPDT 8,000 ohm 
1}}” long. Approx. weight 
1 oz. Hermetically sealed 
Standard 7-pin miniature 
base 


11” dia. x 


Price $3.00 each 


SELSYNS-SYNCHROS 


ICT Cont Trans. 90/55V 60 « 
10G Diff. Gen. 90/90V 60 cy 
IF Syn. Mtr. 115/90V 60 cy 
1G Gen. 115V 60 cy 
1SF Syn. Mtr. 115/90V 400 cy 
2J1F1 Gen. 115/57.5V 400 cy 
2J1F3 Gen. 115/57 5V 400 cy 
2J1FAl Gen. 115/57.5V 400 cy 

57.5/57.5V 400 cy 
21H! Diff. Gen. 57 5V 400 cy 
23501 Cont. Trans. 105/55V 60 cy 
2J)5F1 Cont. Trans. 105/55V 60 cy 
2J5H!1 Gen. 115/105V 60 cy 
2J15M1 Gen. 115/57.5V 400 cy 
5CT Cont. Trans. 90/55V 60 « 
5D Diff. Mtr. 90/90V 60 cy 
5DG Diff. Gen. 90/90V 60 cy 
5F Syn. Mtr. 115/90VAC 60 cy 
5G Syn. Gen. 115/90VAC 60 cy 
5HCT Cont. Trans. 90/55V 60 cy 
550G Diff. Gen. 90/90V 400 cy 
60G Diff. Gen. 90/90V 60 cy 
6G Syn. Gen. 115/90VAC 60 cy 
7G Syn. Ger 115/90VAC 60 cy 
R110-2A Kearfott Cont. Mtr 

15V 400 cy 

R200-1-A Kearfott 

26/11.8V 400 cy 
R210-1-A Kearfott 

26/11 BY 400 « 
R235-1A Kearfott - 

26/11 BV 400 cy 
€56701 Type 11-4 Reg 
C69405-2 Type |-1 Trar 

5V 60 cy 

€69406 Syn. Trar 115V 60 cy 
(69406-1 Type 11-2 Rep. 115V 60 cy 
76166 Volt. Re 5V 60 cy 
€78248 Syn. Trar 5V 60 cy 
78249 Syn. Diff 15V 60 cy 

78863 Repeater 15V 60 cy 
C7933! Transm. Type 1-4 115V 60 cy 
851 Bendix Autosyn Mtr. 32V 60 cy 
403 Kolisman Autosyn Mtr. 32V 60 cy 
CK5S Bendix Mtr. 2 phase 26V 400 cy 
FPE-25-11 Dieh! Servo Mfr 

d 115V 60 y 
FPE.43-1 Resolver 400 cy 
FJE-43-9 Resolver 5V 400 cy 
999-0411 Ko in 26V 400 cy 

137 410 Ko mn 26 V 400 y 
15158-0410 Kollsman 26V 400 cy 
10047-2-A Bendix 26V 400 cy 
27900 Transicoil 115 V 400 cy 
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SEARCHLIGHT SECTION 


ESTERINE ANGUS RECORDERS 


Model AWO-1MA 


DC M! amet 
permanent mag 
net ing 
type Spring 
clock dual speed 
drive (hour and 
minut Inatru 
tions im 

ction 

and 


MODEL AW 20-PEN 
RECORDER 


Operates on 24 volt 

OC. Chart speeds 

ranging from 

4” per hour 

to 6 per 

minute, Pens 

are electri 

cally actua 

ated instru 

nent may 

have from 5 

to 20 pens recording 

simultaneously. Each 

pen has separate 
electromagnet 


Price $300.00 each 


eet oe! 


DC4 COMPOUND— 
Dow Corning 


Non-melting, waterproofing and insulating Sill 
one compound for ynition systems and elec 
Stable at temperatures from 


AK F. 8-oz. tubes 


tronic equipment 


Price 
$2.00 each 


$20.00 


per dozen 


SMALL DC MOTORS 


approx ze overall 344° «x 1% } 
5069600 Delco PM 27.5 VDC 250 ror 
5069230 Deico PM 27.5 VOC 145 rg 
5068750 Delco 27.5 VDC 160 rpr 
5068571 Delco PM 27.5 VDC 10,000 
lxlx2 
5069625 Delco 27.5 VDC 
120 rpm w/governor 
MM A-11 Globe PM 24 VDC 
5SBAIOAJI8 GE 24 VDC 110 rpm 
SBAIOAJ37 GE 27 VOC 250 rpm rever 
SBAIOAJ52 27 VDC 145 rom rever 
806069 Oster series reversible 1/50 
10,000 rpm 27.5 VDOC 1%” x 3% 
C-28P-1A 27 VOC 1/100 h.p. 7,000 ¢ 
7100-B-PM Hansen 24 VOC 160 rpr 
SSFD-6-1 Diehi PM 27.5 VDC 10,000 ror 
6-volt PM Mtr. migd. by Hansen 5,000 
' 


1% n dia. 2” jong overa 


xoone 


S $888 S838es 


anee 


a 





SEARCHLIGHT SECTION 


WANTED 

RT-66, 67, 68, 69, 70 GRC 
AN/PRC-6,10 AN/PRC-6 
R-109-110 GRC PARTS AND 
COMPONENTS OF AN/GRC 
EQUIPMENT 


SCR-508 


FM’ Receiver and Transmitter Fre- 

Range 20-27.9 me Receiver is manually 
tranemitter is orystal controtied. Consists of 
603 Receivers, CC-604 Transmitter, € 1-237 
mount. Box 69 xtale BC-606 Control, A-62 Phan- 
tom Ant., Headsets, mike, and antenna. input 12v 
D.C, SCR-606 also available 


10 Channel 
quency 
tuned 


2 Ht 


SCR-291A GROUND 
AUTOMATIC DIRECTION FINDER 


)-30 me. automatic direction finder. This equip- 
mont used to take bearings on transmitters 20m - 
plete equipment available comprising the following 
BC-1147A Rec., PN 31, Power Panel, BC-1159, 
automatic bearing goniometer, RC-223 antenna +- 
tem consisting of 6 masts with legs, MC-412, MC 
413 phase inverters calibrating tranemitter. 110 v 
60 cye 


SCR—536 HANDI-TALKIE 


Freq. range 3.7-5.5me orystal controtied battery op- 
erated handitaikie. The range of this uipment is 
approximately 2 miles. We oan supply these sets to 
your specified freq. Completely reconditioned and 
guaranteed. Large quantity available. 


REMOTE P.P.1. 


REPEATER INDICATORS 


P.P.1. Upright Mount 
P.P.1. Table Mount 
) B Scope W P.P.1. Upright 
24” Plotting Table P.P.1. Repeater, This unit 
just installed in new air control center at Idle 
wild Airport, N. ¥. Very Elaborate System 
Vi-i?’ BP Upright Mount 
VK-12" PPL. Upright Mount 
VL.-12" P.P.1. Upright Mount 


RADIO TELETYPE TERMINALS 


AN/SGC-I Very Compact, Late Model 
AN/CV-60/URR All Miniaturized, Late Model 
FRA, FRA, FRE 

AN/FGC.1I 


E+ Immediate Delivery 
* Hundreds of Types 
* All Standard Makes 
* New-Inspected-Guaranteed 2 


Heavy 


12,000 ohms 


req 


24 HOUR DELIVERY 


Standard Telephone Relays 
Short Telephone Relays 
Midget Relays 
Timers 
Aircraft Contactors 
Rotary Relays 
Western Electric 
Type “E” Relays 


Keying Relays 


ae Regulat 
and Cutouts 
Differential and 


Special Relays 
BK Series 


ja 
als 


Hermetically Sealed Relays 


Polarized Relays 


Radalab Inc. 


87-17 124TH ST. 


SCR-682-A SEARCH 
AND WEATHER RADAR 


Technical Specifications 
t—Operating freq.—3000 me 
2—Power output—225kw 
+—Pulse width—t micro second 


+—ranges—6500-240,000 yds 
yds, 40,000 yds, 


$60 scan 


10CM 


in four ranges. 10,000 
160,000 yds, and 240,000 yds 


azimuth accuracy | 
7” P.P.A. indicator 
Antenna beam width | 
110 60 eye power input 


Parabolic 


AN/ASQ-1 
AIRBORNE MAGNETOMETER 


This is an airborne chart recording magnetometer 
The set consists of an amplifier, oscillator, detector 
head, chart profile recorder, power supply. The 
equipment has a sensitivity of 2 gamma. The AN 
ASQ.! records on an Esterline ANgus recorder dis 
turbance in the earth's magnetic field caused by an 
ore deposit or a sunken boat or submarine. An in 
dicator is provided that gives a bearing on a 
magnetic disturbance. Input is 24v DC. Weight 
about 130 Ibs 


AN/APN-3-AN/CPN-2 SHORAN 


The AN/APN-3 and AN-CPN.-2 are airborne and 
round. Precision distance measuring installations 
This equipment operates on 225 me. The range is 
250 miles with an accuracy of 25 feet. This is the 
most accurate distance measuring equipment built 
to date. The AN-APN-3 used with the K-! com 
puter (also available) will permit taking a photo 
graph up to 250 miles from the CPN-2 beacons 
completely automatically. The AN-APN.3 can be 
fed into the aireraft auto pilot to fly it te the drop 
point. This equipment is very widely used by geo 
logical survey companies for oil prospecting and 
mapping. Power input is 110v 400cye and 28@v DC 
COMPLETE SETS AND SPARES ARE AVAIL 


Multiple Contact 


Standard Telephone Type Relay 


CODE 4 TWIN CONTACTS 


11-Form A 1-Form B 1-Form C 1-Form D 


Available in 
12 ohms to 
quantity prices on 


duty armature bearing 
standard coil resistances from 
Single or 


west. In stock 


OF THESE TYPES 


Antenna and Ceramic Relays 
Motor and Control Relays 
Relay Assemblies 

Latching and Interlocking 

Relays 

Mechanical Action Relays 
Ratchet and Stepping Relays 
Time Delay Relays 


ors 


Write for New Relay Sales 
Catalog, C-7 


P. O. Box 186-AA, West Chicago, Ill. 


Phone West Chicago 1100 


Phone Virginia 9-8181-2-3 


TWX-NY-4-4361 


RICHMOND HILL 18, NEW YORK, N. Y. 


AN/APR-4 


38-4000 me precision receiver consists of 
and five tuning units to cover the full range 
tuning unit is calibrated directly in me 
1i5v-60 cye 


receiver 
Each 
Input 


AN/APG-3 
AIRBORNE GUN LAYING AND 
AIR SEARCH RADAR 


This is a late X-band airborne search and gun tay- 
ing automatic tracking radar The set uses an an 
tennt mounted to scan forward to search for aircraft 
and to provide gun fire presentation. The set consists 
of an indicator with a 5” 8B and C scope tor radar 
operator, and a %” indicator for the pilot for gun 
firing, a control stick firing grip, antenna, RF unit 
modulator, servos amplifier, radar central, etc A 
modification of this set is the AN/APG-33 which 
is used in the F-89 and F .94 jet interceptors. Com- 
plete sets available. POR 


RC-120 
FACSIMILE TRANSCEIVERS 


This is a page printing facsimile set 
direct or photographic recording paper. The set will 
send and receive a 7” x 7," page of printed matter 
or a picture in 7 minutes on a radio or wire circuit 
This equip. is completely portable The set will 
operate from 6v DOC or 110v 60 cye. POR 


using either 


SCR-399-499 
Mobile and fixed station high power radio sets: the 
SCR-39 is mounted in a HO-17 shetter. The SCR- 
499 is transported in carrying cases to be set up for 
operation. Freq. of the sets is 2-l8me. pwr output 
is 350w Phone and C.W. 2 communication re 
ecelvers are provided. input is t10v 60 eye. POR 


WRITE-WIRE ot PHONE for: 


ae ee ee | 
*& PARTS — METERS — TUBES 
*» TEST SETS ® TELETYPE 
ML i ae Pt LS 
* NAVIGATION AIDS 


1/APR-1 UNIT 


TUNING 
* i u 


1 Mc 
5 VAC 
chart 
re 
trum 


witt 


$24.50 


FREQUENCY METER AND TEST OSCILLATOR! 
’ supply I freq 
r beats VFO 
‘ julate 


Oae 
i WP 


‘ radia 


new. $19.95 
17.95 


VARIABLE VOLTAGE 


AMERTRAM TRANSTAT 1 KVA 
115 \ 60 ‘ 


Input 
Output cont ously vari 
Fasily 
230 =V with output 


sp $99.50 


i new 


Special 


ARROW SALES, Inc. 


OFFICE AND MAIN WAREHOUSE 
7460 VARNA AVE... NORTH HOLLYWOOD, CAL 


BOX 3007-E, NORTH HOLLYWOOD CAL 
STaniey 7-0406 at ae ee 
Le eee 

PLL ey ee eee) 


WAREHOUSE & SALES SHOWROOM 
CHICAGO 16, ILL 


Tn 
Tels 
egrapn 

elt 

CENTRAL 

$41 S. MICHIGAN AVE 
OTHER WAREHOUSES IN 
id 
Ca Los Angeles 


co 


or 
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SAVEON TUBES BRAND NEW TUBES 


OA2 
OA2WA 
OA?3 VRI5 
OAS 
OB? 
OB2WA 
OB3 VR9O 
Oc3 VR105 
OD3, VR150 
ELC1B 
1B22 
1B23 
1B24A 
1B26 
1827 
1B32 
1B35 
1B36 
1B40 
1B42 
1B45 
1B47 
1B51 
1B62 
1B63A 
1D21/SN4 
1N23B8 
1N23BM 
1N23C 
1N25 
1N26 
1N28 
1N31 
IN38A 
1N42 
1N46 
1N52 
1N63 
1N69 
1P22 
1P28 
1Ww5 
1Z2 
@AP1 
2AS15 
2B24 
2€33 
2C35 
2039 
2C39A 
2C42 
2C43 
2C44 
2C46 
2C51 
2C52 
2C53 
2021 
2D21W 
2E24 
2£25 
2E26 
2E27 
2E32 
2H21 
231 
2332 
2333 
2334 
2336 


$0.90 
3.00 
90 
3.75 
65 
3.00 
85 
65 
65 
1.50 
1,00 
2.75 
12.50 
1.25 
10.00 
1.00 
4,50 
4.00 
2.00 
4.00 
7.50 
5.00 
6.75 
4.00 
20.00 
5.00 
1.50 
3.00 
2.50 
2.50 
3.75 
6.00 
2.50 
65 
8.00 
40 
65 


40, 


9.00 
1,00 
2.00 
4.00 
5.00 
80 
15 


4.00 


9.00 
50 
6.00 
3.00 
3.00 
10.00 
75 
1.25 
2.00 
1.75 
3.25 
60 
1.00 
85.00 
15.00 
12.50 
14,50 
14,50 
12.50 


2542 
2548 
249 
2550 
2554 
255 
2)56 
2361 
2562 
2K29 
2K23 
2K25 
2K26 
2K28 
2K33 
2833A 
2K33B 
2K34 
2K35 
2K39 
2K4A1 
249 
2K43 
2K45 
2K46 
2K47 
2k48 
2K50 
2K54 
2K56 
2X2 
2X2A 
3AP1 
3824 
3B24W 
3B26 
3829 
322 
3€23 
3€27 
3C31 
3€33 
3C45 
IDPIIA 
3D21A 
3£29 
3FPTA 
3530 
3K22 
3K30 
4823 
4831 
4C27 
428 
4C35 
4E27 
4522 
4529 
4334 
4)42 
4350 
4352 
4X150A 
5BP2A 
5CP1 
SCPIA 
5CPTA 
SCPI1A 
5C2?2 
5IPIA 
5JP2 
5JP4 


5.00 
2.00 
7.50 
8,00 
9.50 
27.50 
19.50 
6.00 
6.00 


5UP5 
SIPI1A 
5MP1 
SNP1 
5RAGY 
5RAWGY 
6AKSW 
6AN5 
6AR6 
6AS6 
OF4 

634 
6IAWA 
6K4 
6J6W 
6SK7W 
6SU7TGTY 
6x4w 
12DP7 
12GP7 
FG-17 
RX-21 
71024 
HK24 
RK-28A 
D-42 
HK-54 
QK-59 
QK-60 
RK-60 1641 
RK-61 
QkK-62 
HY-65 
RK-65/5D23 
FG-67 
HY-69 
RKR-72 
RKR-73 
ML-100 
100TH 
FG-105 
F-12934 
F-198A 
FG-154 
V1158 
FG-166 
FG-172 
HF-200 
QK.-181 
WL-200 
204A 
207 
211/VTAC 
2196 
WL-218 
RX-233A 
EG-235A 
QK-243 
QK-249 
WE-2498 
WE-249C 
250-TL 
WE-251A 
WE-252A 
WE-254A 
FG-258A 
FP-265 
FG-271 
271A 


THIS IS ONLY A PARTIAL INVENTORY. 


Thousands of other types in stock 
RECEIVING 


your requirements 


Carry a 
brands only. 


complete 


line in 


TUBES! 


stock 


ELECTRONICS — July, 1956 


Send us 


We 


Standard 


6.50 
9.50 
3.95 
3.95 
1.25 
2.75 
1.00 
2.00 
1.25 
1.25 
3.25 
1.95 
3.50 
2.25 
1.50 
2.00 
2.75 
1.00 
15,00 
15.00 
3.95 
4,00 
90.00 
3.00 
2.50 
40.00 
2.00 
25.00 
25.00 
1.35 
2.50 
20.00 
1.00 
7.50 
12.00 
2.50 
50 

50 
50.00 
6.50 
15.00 
2.95 
12.50 
10.00 
9.75 
8.75 
20.00 
10.00 
15.00 
75,00 
25.00 
25.00 
50 
15.00 
15.00 
75 
25.00 
55.00 
150,00 
2.50 
3.00 
12.50 
39,50 
7.95 
3.75 
90.00 
20.00 
25.00 
10.00 


WE-2748 
WE-282-A 
WE-2828 
WE-285A 
287-A 
HF-300 
WE-3008 
GB-302 
304TH 
304TL 
WE-305A 
307TAPRKTS 
WE-308B8 
WE-3108 
WE-312A 
WE-315A 
WE-316A 
327A 
WE-336A 
WE-338A 
WE-349A 
WE-350A 
3508 
354C€ 


1.00 
5.00 
6.00 
5.00 
2.20 
22.50 
5.00 
5.00 
8.00 
8.95 
2.85 
1.00 
12.50 
3.00 
2.00 
20.00 
50 
3.50 
5.00 
5.00 
6.00 
2.50 
2.50 
5.00 


WL-456 
464A 
RH-507 
527 
ML-531 
KU-610 
KU-627 
KU-628 
648P1 
WL-652 
HK-654 
WE-T01A.. 
102A 
WE-T03A 
WE-704A 
WE-105A 
06AY-GY 
7078 
WE-708A 
WE-109A 
TI4A 
TI4AY 
TISA 
7158 


SPECIAL! 


5” 


DUAL GUN TUBE 


Long persistency face 


Value at $200.00 


P7 screen 
This tube has 


been rejected for military use 


6 mmfd 
50 mmfd 
75 mmfd 


WE-355A 
WE-3568 
WE-359A 
368AS 
WE.388A 
WE.393A 
WE-396A 
403/5591 
WE-403A 
WE-404A 
40TA 
408 A 
GL-414 
WE-4168 
MTA 
WE-41TA 
WE-421A 
WE-422A 
WE-423A 
WE-428A 
GL-434A 
WE-438A 
4468 


Also 


ELECTRONICS 


VACUUM CAPACITORS 


32 KV 
32 KV 
20 KV 


Other Valves 


8.00 
8.00 
10.00 


TITA 
T20AY-EY 
T21A 
7218 
T22A 
723A 
725A 
726A 
7268 
726C 
130A 
7TS50TL 
800 
801A 
802 
803 
804 
805 
806 
807 


Dept. 15 
108 Venice Bivd 
Los Angeles 15 
California 


All 


change without notice 


SEARCHLIGHT SECTION 


811 

812A 

813 

814 

815 

828 

829 

8298 

8308 

832A 

834 

836 

838 

842 

845 

849 

851 

852 

861 

865 

872A 

884 

GL-889 

GL-889A 

BB9RA 

902A 

902P1 

905 

917 

919 

927 

931A 

935 

957 

958A 

959 

991 

CK-1005 

CK-1007 

1603 

1620 

1623 

1624 

1625 

1626 

1631 

1636 

1641 

1945 

20001 

2050 

2051 

R-4330 

R-4340 

5517 

5551/FG271 

5553 
FG258A . 90.00 

5559/FG57. . 10.00 

5586 125,00 

5591/4038 .. 2.75 

5611 65.00 

5634 6.50 

5636 4.00 

5639 8.00 


1.00 
30 
25 
1,40 
75 
1.35 
65.00 
150.00 
1.00 
65 
9.00 
Q 
1,50 
25.00 


GUARANTEED TUBES 


5.00 
1.40 
1.00 
7.00 
125.00 
1.50 
125.00 
1.50 
10.00 
3,00 
5.00 
4.50 
1.50 
1.10 
3.00 


5663 
5667 
5670 
5675 
5687 
5692 
5693 
5702 
5703 
5718 
5719 2.50 
RK-5721 150.00 
5725 /6AS6W 2.25 
5726/6AL5W .60 
5727 2D91W 1.30 
5744 1.90 
5750 2.50 
5763 1.30 
5768 30.00 
CK-5787 4.95 
5814 80 
5819 29.50 
5825 1.95 
5829 1,00 
5837 60.00 
5840 4.50 
5844 1.50 
5851 
5852 
5854 
5876 
5879 
5893 
5896 
5899 
5902 
5932 
5933 
6005 
6021 
6037 
6044 
6046 
CK-6050 2.00 
6096 1.50 
6100 6CAWA 2.95 
6111 6.50 
6116 125.00 
6130 7.50 
6147 3.00 
6177 49.50 
oan 1.50 
8002R 15,00 
8005 495 
8012 1,00 
8025A 2.00 
9001 85 
9002 55 
9003 1.10 
9005 1.50 


1.75 
4.50 
55.00 
30.00 
75 


WITH US FOR YOUR REQUIREMENTS 


prices FOB. Los 


Angeles, subject to 


Minimum order $5.00 


Check with us for items not listed 





SEARCHLIGHT SECTION 
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: [QUALITY ELECTRON TUBES 


AT SENSIBLE PRICES 
GUARANTEED *« UNUSED + BOXED « Ist QUALITY «© WRITE FOR COMPLETE LIST 


2464 46.00 2 neo 25. . 10 3.50 918 1. 
24614 $27 
ST1A 


° 


<o°0 
foce 
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suey oF 
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$32 
$N947/5640 
jmsa SS8A 
2m41 
2 
CH-1401 i 


tok tk tO 
750-TL 


Sure 


$50.00 
KKK 


or 
2" 222 
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AKS 15 

6AQEW/6005 1.95 

KRKKKKK 
4PR60A 


Sure 
$50.00 
KKK 
6BAGw/tT49 1 
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Bor0ed 


4C21 
eL6ch/4826 
6071 
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4038/5591 
404A/5847 12. 


tok kk IO 
450-TH 


$47.50 5591/4038 
KEKE $616 
410 /2K30 ‘ ‘ : $54 /$ 00206 
4168/6280 ; 


421A 
saasw 
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$825 
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evneece 
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5840 
SO427/417A 
S844 
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902 
AND MANY OTHERS! OVER 1000 TYPES IN STOCK WRITE! 


TUBE CARTONS °* STACKERS 


Super gloss red & black or plain glossy white. Both types with new partitions that meet U 
BARRY —DIRECTRON Goverment specifications. Specify white or colored when ordering. 


SELENIUM RECTIFIERS FOR PRICES AND FREE SAMPLES—WRITE ON YOUR LETTERHEAD 


eee nee ELECTRONICS CORP. oops. 75-« 
Terms: FOB—NYC—25% Deposit with order— 512 Broadway, W. ¥. 12, %. Y 
» reond full tt t COD ch — ” ” 
Dab Rated Firms (F 2", of Better) Net 10 Call day or nite~24 hour phone service 
days. CABLE: BARRYLECT, N. Y. TELE- Phone: Walker 8-7 


GRAPH: BARRY ELECTRONICS. FAK, N.Y.C 


A BARGAIN FOR YOU ina...- LOOK HERE! 


x O L A Gattant Voltage shana abaiiemeasie mes ‘ont 


or SP-1M radar equipment $95.00 
OVER 60% OFF... 


1-208 FM Gen. 1.9-4.5 & 19-45 Mc. 
n the factory price of a 1-input 


5847/4044 


° 
o 


We stock complete line 


L&N Hoops Conductivity Bridge. 

G.£. Const. volt Transf. 115V-500 VA 

G.E. Const. voit Transf. 115V-250 VA J 

TBW-4 motor Gen. motor 3 HP; 115/230V 1 
Ph. GO cy. Generator 120V. 1 Ph. 800 cy. 
9.8 amp.-—-14V DC at 20 amp... 75.00 

TBW-RBM ges Gen. 120 V. 1 Ph. 800 cy. 9.9 
amp. & 14V. OC 20 amp 125.00 

B. C. 375 with 5 Tu's & Ant. tuner 

B. C. 923—A F.M. Receiver 27-38.9 Mc 

8. & 924-——A F.M. Transmitter 27-38.9 

ic. 
Motorola FM Trans. 30-40 Me 110V 


ALGERADIO 
ELECTRONICS CO. 


236 N. Franklin St. Hempstead, N. Y. 


Model 788 15-25 & 190-230 Mc 
Type OAN Sig. Generator 200-2000 KC. 
TS-127/U Frequency meter 375-725 Me. 
27,000 VA unit! And here's an- 
other bonus! This Air Forces 
,000 VA overstock, Sola Cat 


G.R. 400 cy. variac type 6O AUS-1 
oe 2 
Ne. 30768, has 4 inputs! 90- 
125 V., 190-250 V., 60 cy. or 
50 cy i 


Model 59 Hickok, 400 cycle meter 350-450 cy. 
90-140 voits . 29.00 
. lsolated cqueneey is con- 
stant 115.0 V. & 1% 


B.C. 221 AA & AH Frequency meter 95.00 
lead to full-load of 17.4 amp. So, if you choose, use 


L.M. frequency meter 
Weston Model 796 megohmmeter 
G.R. model 726-A VTVM 
* 
it os @ 220:115 V. step-down. And slash $147.50 off 
ine the factory |-input price! 
Brand new in original wood box 0 
ft. Ship. wt. 254 ibs. F.0.B. one 
Wash. Only 


Voltage (EXPORTERS: Note len of 50 oe ) 


THE M. R. COMPANY 


P. O. Box 1220-8 Beverly Hills, Calif 


PARRA BRABA BWA ERAABABRABALAEEEEEE 


RCA TV CAMERA IF THERE IS 


NEW Surplus NY Wena tt Anything you want 


for Labs! Export! N 


ee, SIS CPMSCHUMLXO GCS | Sth meno rr om 


Tv! 
' dustry 


ache Si) OR— 
a anasae QU XP( DW ti ae 


’ A AALAAAAAAAAAAASA 
Teac ee cenbusdiiaiiainall 


hnteal data SOLD AT 
i _ 4 
R Semler industries inc don’t want 


TP d thet other readers can use, adver- 
sede liaaiitiael aah tise it in the 


Harjo a Co. 


OMee-Warenonee | sank Oo enna” are North Hollyw iihielaalt: ; 5 Searchlight Section 


July, 1956 — ELECTRONICS 





—— VACUUM TUBES 


1AB5 $1.20 SHP4 3.50 7000 
1P5GT 45 6/23 19.75 703A 
1P30 1.10 56330 6.00 704A 
2C21 36 CS5B/5C30. 1.10 705A 
2022/7193 07 70C4,/1203A 18 706A 
2C26A 9GP7 3.456 7060 
2321A 10Y 10 706EY 
2522 15 45 706CY 
2526 33,44 15 708A 
2527 QKS59 26.00 709A 
2537 K60 25.00 7I3A 
‘ 2529 ou 26.00 C-722 
FLEXIBLE SEC TION 2531 K62 25.00 730A 
ROTARY JOINT (AI’S-¢ 5 ‘ 2532 ML-100 47.50 800 
0 DR nN’? Pakeoft “ ; 2438 HY1148 25 801 
3 OM. DIPOLE FEED 2439 227A 2.50 843 
MITRED ELBOW. Cast 2548 268A 6.75 860 
wi E"' Plane 2562 316A 50 861 
3 CM ANTENNA ASSEMBLY 3CP1 355A 12.50 864 
: , ‘' patter 3EP1 3568 5.00 876 
a. ios 3FP7 WL4I17A 3.00 884 
oO s 3 4334 GL4A7IA, 2.10 CK1005 
Waveguide neath a re 4538 WL531 2.756 1625 
per length $5 4342 §32/1832 1.256 1619 
: GL569 75 
7008 8.75 


MICROWAVE EQUIPMENT 


AT -68/UP 


ROTARY JOINT 


PARABOLOID ye 
I I 


AN 
2M “DIPOLE 1 I 


—_— ow 


RG52/U 


wor 
PK AAW eK BN BONNHBOwNNNr 


SSSSSSsaSSRSSSSSSEFE5 


Rotating Joints. sup 
r ( 
Bulkhead eam thru Assom bly $15 
Pressure Gauge Section $10 
Directional Coupler ( $17 
MAGNET AND STABILIZER CAVITY 41 Ma 
$24.5 


SFP7 8012 


each $17 5GP1 9004 


90 degree elbows } ' 
CROSS GUIDE a ha te gems 
Main ¢ ' ' 


TEST EQUIPMENT 


OSCILLATOR APR ‘ 


10 CM.—RG48 /U Waveguide 


10cm 


T8-47 


ECHO BOX I 


POWER SPLITTER 
phe h 


LHTR 


APG 


LIGHTHOUSE 
APG 


Tr. « nd Type N CI 
i: 1 I i | 


_ ASSEMBLY. | TS 235 DUMMY LOAD 


“4 i“ I rug } 
Ri4/APR 
BEACON LigTHouSE 
MAG NETRON TO WAVEG UIDE ( wit rr ; 
D 21.90 TS-56A/AP 
iA TR BOX ‘ ‘ plung 


TEST EQUIPMENT 


Me Ha ‘ 
MeNALLY KLYSTRON CAVITIES f 
M 


ASI4A AP-10 CM 1 op Dp 
note pee TO-TYPE 


STRIP 
BAC 


1. "AMP 


BEAC ON ANTENNA AS 


ANTENNA ATAGA APR: BE 
MC 1 Feed 
“EG PLANE BENDS 


COAXIAL R.F. FILTERS pT-13 


F.29 SPR 2, PT-913 
50 a. J ” oe 
et PT-876 

50 ohms z PT-151 
F.3/AR 400 M& ' ( PT-403 
ance, type 1014" PT-078 
" Ge : PT-599 


PT-823 
MICROWAVE ANTENNAS 


PT-973 
3 CM ANTENNA ASSEMBLY: | 


PT-766 
PT-034 
PT-133 
7500V /.06A. Half Wave 
2500V12 MA H'SLD 
37.5/40V AT 750 MA 
860VCT /230MA DC 
1500-0-1500V. 400MA 
2060VCT /0.175A 
Autotrans. _70V 2A 
300V /.05MA 

40V ‘10A.CT 
220VCT/75 WATT 
160V /100MA 


COMBINATION—115V/60 ~INPUT 


160-0-160V /70MA, 6.3V/2A, 2.5V/1.75A $2.15 


T-518 


1-875 
2 des rT. “127 
3 om. Horn 
Ww 
AT49/APR-—-1 T-965 


NY Bee 
Discone Antenna 
ASI4A/AP 
AS46A/APG-4 ¥ 
ws! Parabolic Net 


aN APA i 
h 
4 A ! 
MR 
is PARABOLIC 


LP 
DISHES 


10 CM ANTENNA ASSY 


1600V /2MA., 6.3V/.6A, 2.5V 1.75A 
900V /25MA PK. 5V/2A, 2V/7.5A 
150-0-360V /120MA, 5VCT 3A, 2.5VCT 
12.5A, 2.5VCT/3.5A 

76V /0.6A, 6.3V 2A 
360-0-350V190MA, 5VCT 3A 
12.5A 

350-0350V 5OMA, 
7.5A 

7000V /.018V, 2.5V 5A/17,800V. T 
S60VCT .026A 5V/3A 

S85VCT 086A BV 3A, 6.3V 6A 
24VCT/1A. 175VCT SOMA, 
9OMA 

2-2.5VCT/3A, 2-22.5V/100MA, 
5OMA, 4°V ‘SOMA 

4.5V /3A, 5.5V/3A, 650VCT /75MA 
2.3V/2A, 86V/.1ACT, 400VCT/1A 
3V/10A, 10.5V/.1A, 45V/.1A, 60V 
140V/100MA 


2.5VCT 


65VCT/2A, 2.5VCT 


600VCT 
27V 


1A, 


hdd a kde a 


PLATE—115/60 ~INPUT 


15KV /30MA 
125V45MA (For Preamp 
3140 /1570V. 2.36KVA 


4.95 
2.79 


43 
1.96 


395 


$3.75 


SEARCHLIGHT SECTION 


PULSE TRANSFORMERS | 


MAG NE TRON a TRANS 


KY b Tu 
Ol a 
P 
0” OF i en lanié ‘ 
RAYTHEON WK 4298E: | 
See KV AMI’ DUTY 
Fil. TRANS BUILT-IN 
WECO: D.163247 | Modu 
GE K.2449A 


RATIO 


KV 
* KV 


2745 Primary 

; KV 
' 600 PPS 
Amp. Ha 
K-2461-A 


Primary ‘ 
KY Length I 
KW. Hiflar 
$29.50 

o Nega 
LbpUTY 

$6 50 


Amy 
K35345) Pu 


RATIO 
41408 wily -” 
} pen $3.50 
UTAH ) l 2 Z er nee 

n “ < “ 
Inv $5.00 
UTAH ent 
K $5.00 
68G711: Ratio » 
e2 PPS 
TRIO Ratio 

pcr oo 
K.901695-501; 1 

0 0 i 


PULSE NETWORKS 


H-616 10KV $27.50 
H-615 10KV . $27.50 
KS9623 CHARG ING CHOKE: 50 Ohme 
pcn OO Vae Te $14.95 
W-605 KV I CK ine a ) Ohma 
Impedancs ectlhor $42.50 
7-5€3-1.200.67P KY ec, 200 
rPrs, ¢ ' elat $7.50 
7-5E64.16.60. a7P KY ( it tiona If 
‘ rs ' $15.00 


200.67? KV t ‘ . 
PS, ot mp eet $12.50 
1OKV. 22 usee gs ) ohms t $27.50 
0 PPS, 50 ohme imp. .$27.50 


7-5€3-3 


H.616 
H.615 1OKV, 0.85 usec 


AEM ee) 


INPUT OUTPUT 

TYPE VOLTS AMPS VOLTS AMPS PRICE 
BDAR&3 4 376 160 $4 50 
35X-069 19 406 095 4% 
DM33A 28 540 250 3.95 
B-19 12 276 119 6.96 
500 050 
400 260 
150 010 

14.5 5 
1000 

220 


DA-3A° 3.96 


17.50 
8.95 
460 06 2.50 
375 160 6.75 
* Replacemen’ for PE 94 


360 
08 


PE 730M 
BD 68 
DAG-33A 
BDAR 93 
t Less Filter 
+ Used, Excetient 
PE 94., Brand New 


INVERTERS 


800.18 tnput 24 vde, 62 A. Output: 115 Vv 
| phase. Used, excetiont 

PE.218H: Inout: 25/38 vde, 92 amo 
00 cy. 1500 Volt-ampere. NEW 

PE206: Input: 28 vde, 16 amps. Output 
500 volt.amp. Dim. 13 x 0'4 « 10%. New 

EICOR—ML Wit-5, Input: 13.75 Vi IBAA 
115 V/400~, 34, 0.95 PF 100 VA. New $59 

PU 7/A®, inout: 28 vde/I60A. Output: 115 VAC, 400~ 
id, 300 VA., 21.6 Amp. Volt, and Freq. Req. Used 


$6.96 


800 cy. 7A 
$18.75 
Output 115V 300 
$32.50 

a0 V HOO ey 
$22.50 
Output 


Exc 


$75 


I. F, AMPLIFIER STRIPS — 


Model 15 
it 
Inpu 
60 MC 
! Ga 
( ‘ 


rf 
MA AC/I 


Min 


M 


md V 
edance 
ature 


n ’ 


ab at 


' Hand 


‘é 
De AF 4 
,o ls 


Handwidth 


th tubes 


THERMISTORS 


0.164699 Bead Type DCH 25.2 
eMfcient: 2 v 


” 


0- 167332 Boad 


25 MA a 


oD 167613 


i 
Db. “66228 Disk Type 


20°F. 2 


2590 Oe 


Deg Fal 


eT 
Vin 


Disk Type OCR 


20 Obs 


ne AK 


>on 
VM 


COMMUNICATIONS EQUIPMENT CO. 


MAIL ORDERS PROMPTLY FILLED. ALL PRICES F.O.B. NEW YORK CITY. M.O. OR CHECK 


ONLY SHIPPING SENT C.0.D 


RATED CONCERNS SEND P. O. PARCELS IN EXCESS OF 20 POUNDS WILL BE SHIPPED VIA CHEAPEST TRUCK OR RAILEX 


343 Canal St.,New York 13,N.Y. Dept. MEAN Chas.Rosen Phone: CAnal 6-4882 
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SEARCHLIGHT SECTION 


TUBES e ALL FAMOUS ADVERTISED BRANDS ONLY e TUBES 


RMA GUARANTEE —From 10% to 95% Below Manufacturers Price —Look and Compare 


Special Prices to Quantity Buyers. Most of Our Tubes are Jan.—05% are Original boxed — Brands such as R.C.A., G.E., Ken-Rad., Sylvania, Tung-Sol and Raytheon 


Vvee Price Type Price | Tyee Price Vee . Tyee Price | Type Price Price Type Price 


$1.99 1822 1.69 $€22 276A 7.28 706DyY s 1630 
6) 4Ba4 5.99 2K 323A 59.95 782A 6.49 | 707A ; . 1632 
4? | 1829 9.95 2K45 282 7.28 99 1641 
19 286A 7.50 : AQ 1642 
ii 6«2K54 04TH 19.00 ° A 50 1644 

2K55 ° 


~ 
° 
7 
~ 


6 
< 


BOER ON 
o~ 


s04Tt. 13.95 


307A 1.85 
310A 
316A 
3298 
3474 
3508 
354€ 
388A 
394A 


WL-417A 2. 74 


me ER 
core 
~~ 


- 


3AP1 
3822 
3823 
2824 


Sak 
PAA Bx< ep _OOr>E™ 


= © 
S 


, Se eenS bares 
-eaerw 
Sse: 
eat 
3 
= 
S 24 


CRYSTAL 
DIODES 


SURPLUS DEALER IN 


1.60 ° 203A 
5.95 . 2358 
2060 
207 


GL-434A 7268 25.00 9-3 
726¢ 24.50  902P1 

728AV/BY/ 918 

cv/Ov, 927 


= 
Sere 


211 ; . FY/GY 931A 
730A 
00 


215A 
217A 


WL-530 19.50 
WL-531 6.25 


532A ” ‘ 
700A4/8/C/0D/ -2§ | CK1006 
e 10. : 1800T 

701A ° . 1608 
702A 125 ; 1613 
703A ‘ ; 1614 
704A . ° 1616 
705A . . ett 
706A ° . 62 
274A 

7068 ° d 1626 
2748 706C Q 1629 


OO Be ew BRON PERLE 


-- ~~ 
PR ew ew Re awh BH wenw 
2 eo 


REKHSSRR SVENKOKane + 


eee 
sess2 


All boxed and fully guaranteed. Special CONNECTORS 


quantity discount—10% on 100 or more of 
Ib US a1 Lem ile same type. Minimum order $10.00. Thou- 
i OMT RMSE «| 2"0" of other types In stock... Send us $0239 M359A | 


your requirements. F.0.B. New York 25% 24¢ 15¢ 
Soper co order or if paid in advance 
u ae aa save © charges. Rated firms net 10 
days. Prices subject to change without B31R 831AD 
phone CAnal 6-8404 notice. For fast service ask for Sy 


115 V. 60 CYCLE BLOWERS: TELEPHONE EQUIPMENT 


At teft: 115 VAC 60 Cyele EE-.8 Field Telephone—Ideal for private telephone 


SINGLE TYPE 100 CFM system for two or more phones, up to 17 miles, band 

2-%" intake 2” outlet. Com ringer generator with handset, carrying case, Uses 

plete size: 6” x 6” two flashlight batteries Used, Checked: $14.95 
$8.95 


No. 10939 New Equipment, Used Cases: $18.95 
115 VAC 60 Cycle DUAL TYPE RM.-13 Remote Control Unit for telephone & radio 


j _ SS M ‘ ‘ at ane .% ne equipment. Telephone unit same as EE-8; Radio re 
ig Pye OMDIOte Fim mote, pre-amplifier, 115 V 60 eycle with input & out 


No "ims $19.98 | pas jects. DB Meer, quo tu opolite oie Je 10 mfd—10 KV Dykanol 


115 VAC 60 eyele COMPACT TYP! 108 C¥M;: Mo SOUND POWERED HEAD & CHEST SETS 


i, Patt tans coulivel oe s & 1. %” x a” it oth eoene _ Used, Checked : $3.95 1 mfd— 71.5 KV Dykanol 


NEW: $6.95 USED: $3.95 


&%”" D » 2007 $14.95 4 ‘ S w/PL-55 *1,-68 SED 9 
116 na. 60 cycle FLANGE TYPE 140 C¥M; 3-4" aaa NSE SCORE eco 2 mfd.—7.5 KV Pyranol 
War hreu Deis cer”. $13.98 INVERTERS & GENERATORS: 1 mfd—15 KV Pyranol 


115 VAC 60 cycle FLANGE TWIN 275 CPM; 4.14" GENERATOR—115 V. 400 Cycle, 1400 Watt, Sinule 


intake: 3-4" x 3° Dis, Complete size: 11-%" Wx a aon Van One tee amen Taren 1 mfd—10 KV 
2-%”" 81/16" D GENERATOR: Motor 3 HP. 115/230 60 cycle single 
No. 20000 $21.95 phase Generator 115 Volt, 400 cycle single Phase 


115 VAC 60 Cycle BLOWER-200 © 4” intake eee at, & BEE VOU G0e Wath, Dem Drive Pe. 10 mfid—600 V Pyranol 


7” = 5 ithe Overall sive a” x 7 x 6”. Bodine 
Motor NSI Removed from New 


Faulpment. # oD 200 $14.95 RECEIVER--TRANSMITTER 


115-—VAC 60 Cyele BLOWER-.100 CYM;: 3.4%" in = 

take 2 natlet hd Flange with Flap Diteotes FM 20 28 mc SEE MAY ISSUE 

Overall ive with bracket: 8” Lx 6-%" Wx 7° BC-603 RECEIVER: 20-28 MC variable tuning, 10 

temoved from New Equipment. Diehl! Pre-Set push button channels, squelch circuit, ° * 

Motor FI-2106-6 No. FDL 2106 $6.95 | speaker; 10 Tubes: 2/12807, 2/6817, 1/6V6, 1/635 For: Other oil and mica condensers. 
fame a above, but with 12-Curved 1/ AC & 1/6H6. Price .. USED: $29.95 . 

Director, No. CDBL-210¢ $7.95 | PLUG’ for rear of Receiver... vee e eS E00 Also available pots & power re- 


DYNAMOTOR: 12 V input; Output 220 V 80 MA . 
OTHER BLOWERS: DM 4 NEW: $4.95 RelSSUE: $2.95 sistors. 
. BC -604 TRANSMITTER: 20-28 Mé 1) Watt, com 
12/24 VOC AC CAST ALUMINUM SLOWER 0 panion to BC-608 Receiver. Crystal control, 10 Pre 
croM intake; 2” outlet. Shunt Mot “x 2 


Re ls, interphe co { atic & Tut 
4000 RPM @ 24 VIM $5.95 et channe interphone communication; Tubes 


7/1619 & 1/1624 USED: $18.95 
6 VDC SINGLE--100 CYM--No, 6100--USED: $4.95 : " > 
24 VDC DUAL—20 CPM—-Min-—No. 2420 $7.95 PLUG for rear of Tranamitter $1.00 MONMOUTH RADIO LABS 
10 CPM BLOWER. 27.5 Vo: 1/100 1; 7000 RUM DYNAMOTOR: 12 V input; Output 625 VDC #5 M .. 

Oster Motor C2NP-1A; Loh Mfg. Co, Bakelite Blower #DM-35 NEW: $12.95 Rel8SSU $8.9 

#2- Overall Size M% 4” " : FT-237 BASE for mounting Receiver & Transmitter Box 159 Oakhurst, N. J. 
Irice $5.95 (No plugs required USED: $9.95 

fame ag Above, 12 VIC operation in wher Capitol 2-2776 
Price $5.95 BC-500 RECEIVER—-TRANSMITTER: FM Crystal Art Hankins, O P 

i 100 CYOL 10 C¥M—aater 4 Devices Control on 5 channels. 100 KC separation 20-28 MC 

sor SLA 900 RIM 1/100 HP. L i Mower a rememnition 25 Watt output, 7 Tubes: 1/625, 

Assy. Overall Size: 4-%" x %” N 110 $5.95 } 128137, & 2/128A7. Receiver: 11 Tubes: 

; ; sat : ; 2817, 2/12A6, 3/128A7, 3/12H6, 2/12K8, & 

10 CFM BLOWER 28 VI“ 000 RPM. Pioneer 2837, Dynamotor Supply: Receiver 28 VDC 1.2 A 


Motor 88-2345. Aluminum Biower Housing—-Overall input; output 250 VDC 60 MA. Transmitter 28 VD« 


Kise 4-%" x 4 $5.95 ie A input; output 550 V 120 MA. Control Panel FOR SALE 


wv Local Control & outlets for Remot Le also. Heavy 
; Cuty 7 speaker, Size: 15° x 80" : Two Hewlett Packard 400 C-AC VTVM 
WwW UT: Te ee | ae ee “Weighs: $59. 50 Two DuMont 304A-DC CRO 
Good condition with initial instruction 


PU vey UA Rewer | 
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Fee ee eee eseoasces® 


NEED METERS? 


ANY QUANTITY — NEW — SURPLUS 


FOR 
ALL 


METERS 


STANDARD or SPECIALS 


ELECTROWIC — MILITARY 
AIRCRAFT — HAMS 


MAKES — MODELS 
RANGES — SIZES 


REPAIRED 
RESCALED 
RECALIBRATED 


WRITE - PHONE - WIRE 


INSTRUMENT SERVICE 


CAA No. 4264 Ltd. 


2700-2900me, 1 
band ib at 1 
tandard reference cavity. B 


76-14 Woodside Ave. 
Elmhurst 73, N. Y. 


GUIDED MISSILE BEACON 


FILTER CAVIETY F-28/APN-19 
freq 


5-db max. loss at ctr 
c band end 


and me Guaranteed 


AN/APN-60 Crystal Mounting, $19 


MINIATURIZED IF STRIP 100 db 
AKS $9.54 


10 CM THERMISTOR MOUNT Coaxial type 
fitting 


COAX MIXER ASSEMBLY IN2! type « 
tector RF t f tek 
couplings, 


gain uses ¢ 


ype. N 
Western Elect $18 


ystal de 


Iv, ‘'N’* fittings ing slug, duplex 


mate 
mfg. G.E. New, $18.50. 


RADIO-RESEARCH INSTRUMENT Co. 


be 


N.Y. Tel 
abi a 


5 Ave, N.Y. 19 
a 


JU 6-4691 


An 


Investment ; 


P. O. Box 12, New York 36, N. Y. 


Productive advertising is an 
INVESTMENT rather than 
an EXPENDITURE. 


“Searchlight” advertisers 
almost invariably report 
prompt and satisfactory re- 
sults. 


BE CONVINCED—send us 
your advertisement TO- 


DAY. 


Address Classified 
Advertising Division 


ELECTRONICS 
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SEARCHLIGHT SECTION 


SPECIAL PURPOSE TUBES 


a 
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| OAG 
OA4G 
OAS 
OB? 
OB3/VR-90 
OC3/VR-105 

| OD3/VR-150 
EL-C1B/3C31 
1AD4 
1AF4 
1AG5 
1B22 
1824 
1B35 
1838 
1B46 
1B47 
1P21 
1P22 
1P98 
1P29 a 30 
1P36 @ 37 
2-01C 
2AP1 
2APIA 
2AS15 
2038 
2C39: 
2C39A 
2C40 
2C42 
2C43 
2C44 
2C46 
WE-2C51 
2021 
2D21W 
20299 
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QE24 
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2E29 
2E36 
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3X2500A3. 1 
4822 
4823 
4824 
4827 
4831 
4c27 
4C35 
4E27 
4534 
4338 
4539 
4552 
4361 
4X100A 
EL-C58 5C30 
SAPI 

5821 

5BP1 

SBPIA 
5BP2A 

5BP4 

5C22 

5CPI 

SCPIA 

5CP7 

SCPTA 
5CP12 

5021 

5FP7 

SFP14 

5GP1 

SHP1 

5329 

5330 

5J32 

5JP1 

5JP2 

5JP4 

5SIPSA 

5SJP11 

5LP1 
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WE-313C 
316A 
WE-323A 
3238 
WE-328A 
WE-337A 
WE-339A 


WE-MTA 
WL-4ITA 


WE-418A.. 


WE-421A 
GL-434A 
446A 
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464A 
CK-S10AX 
527 
GL-546 
559 

SISA 
631-P1 
WL-632A 
WL-652/57 
WL-655/58 
WL-681 86 
WE-T01A 
103A 
WE-T05A 
T06AY-GY 
7078 
WE-T14A 
WE-T14AY 
7158 

715C 

TITA 
WE-TI9A 
T20AY-EY 
T21A 

7218 
723A/8 
WE-7125A 
WE-726A 
WE-7268 
WE-726C 
WE-730A 
750TL 
SA-7288 
WL-786 
801A 
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GL-803 
804 
805 
807 
8oTw 
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809 
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SN-9760 
991 NE-16 
CK-1005 
CK-1006 
SN-1006 
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SN-1007A 
SN-10078 


| CK-1009 BA 
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1603 
1614 
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ALL TUBES ARE NEW, INDIVIDUALLY CARTONED, FULLY GUARANTEED 


western engineers :: 


ELK GROVE, CALIFORNIA 
GEORGE WHITING, OWNER 





SEARCHLIGHT SECTION 
SQUARE D ALLEN BRADLEY 


7A NUNS me LARGEST 
Ae O Se We OD De pest ancest 


We will buy the equipment listed below 
REGARDLESS of CONDITION! 


Special Price Paid For R.C. 286 Antenna 


JUNCTION BOXES 
CBY-62018—CW-22081—CBY-62008A—CBY-23049 


(ae NORTH 
RELAYS ELECTRIC 
5059R—-35058—-5055—-5053SM—-5053—Price Bros. Relay #10 A 
A-18259-——Antenna Switching Relay Box—_BG-AN-198—BC-408 ELECTRIC 


TUBES 
35T Eimac—53A—VT-127A-—WL-530—100TH—250TH 
450TL—750TH—15E 


TRANSFORMERS 
D 163248-—RET. D 163250—D 163254—-D 162899—D 183254 
D 165964-—KS 9273-—-KS 9012—-KS 9536—KS 9336 
KS 9608-——KS 9602—-KS 9605—KS 9117——KS 9607 
KS 8984-—-KS 9153—-KS 8983—-X 330005—<A 14987 


AIRCRAFT SPARK PLUGS a 
RB-19R—RB-485S2—-590 $2613 S2—-RB 5/2—-RD 5/3—RB 5/4 edly 
RB 5/5—RB 23-R—RP-43-S—63-S*64-S_LE-44-_LE-45_LS-48 “ iii haat 


AC-181—-AC-281—-RB-212 $2--RB-312 $2—-RC-9R—-RS-14-1R 
RZ-14-R—-R-214—RB 27-R——RB 23—RS 19-2R--RN-5/3 Por ererie peeceeepyeny 75 perp pene 
Will also purchase new or used magneto points. niversd aha ty 
14000 Brush Street ¢ Detroit 3, Michigan WANTED 


Phone: TOwnsend 9-3403 P.E.103 Power Units 


Any quantity. 
State quantity available. 


"| AN/APR-4 LABORATORY RECEIVERS Unit price desired and condi- 


Complete with all five Tuning Units, covering the range 38 to tion. 

4,000 Mc; wideband discone and other antennas, wavetraps, Reply: 

mobile accessories, 100 page technical manual, etc. Versatile, pry: 

accurate, compact—the aristocrat of lab receivers in this W-1971, B 

range. Write for data sheet and quotations. 0 W. 42 St., New York 
We have a large variety of other hard-to-get equipment, 

including microwave, aircraft, communications, radar; and lab- 

oratory electronics of all kinds. Quality standards maintained. 


New Reduced Prices On: : MORE THAN 100,000 


A NEW TS-13/AP X-BAND SIGNAL GENERATORS with manual; 


a eee H-P, Boonton, G-R, Measurements, SUBMINIATURE 
ENGINEERING ASSOCIATES TUBES 


434 PATTERSON ROAD DAYTON 9, OHIO 


NEW G. R. VARIACS all sizes in stock Cheap Relays for Computers and SENSATIONALLY PRICED 

Special sale on removed from equip- Experiments .. .6 for $2.00. STANDARD BRANDS—JAN APPROVED 

ment 200-B 1Amp.. SS 

a Ge Switchettes 115 v. AC 5636 5647 5744 sass 

" w 10 See, to 24 typeos—75¢ ea RELAY 5639 5718 5800 

Ge TEER Uoiton_8e Uae i290 sea) 71958408902 

TE Let HRON MOTOR LD 5906 5977 6021 
Woveocy KOILED KORDS 3 wires $126 


1 RPM 
More than 3,000 tube types in stock 
6 RPS (Revers.) v0.00 22 inches long stretches to 9 ft yP 


TELECHRON Motors HAYDON TIMING MOTORS Phone—Write—Wire 


4 RPM on 50 ey L6 RPM $3.15 
w 4% RP RPM 1.95 110v 60 cycle 30 RPM. .$2.60 


M ¢ 

$2.85 13 8.P. He. 2.85 110v 60 cycle 1 RPM 2.60 S C 
2.90 | | BLP. 2He 2.80 230v {1 RPM 1.00 TATE LABS IN 2 
3.90] | R.P.12He 3.25 60 cy/2 RPM 1.00 

2.001 60 RPM .. 4.85 649 Broodway, ORegon 7-8400 


’ 64D Dey Street 
Laboratory Special | of Each Motor $25 y 
Sy i A and 0 pte y New York 12, N. Y 


please incluce postage 
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OPERATING 


ON EVERY CONTINENT 
IN THE ENTIRE WORLD 


WE SOLD THEM! 


COMPLETE 


THE BRAND NEW 


T-350XM 


RADIOTELEPHONE 
RADIOTELEGRAPH 


Transmitter 


NO SEPARATE ANTENNA TUNER 
NO PLUG-IN TANK COILS 

NO PLUG-IN TUNING UNITS 

NO INTERNAL VFO ADJUSTING 


ALL ABOVE FRONT PANEL CON- 
TROL 


SPECIFICATIONS 


* 2,000-20,000 KCS « 350 Watts 
—Al1 Output « 250 Watts—A3 Out- 
put ¢ Built in Master Oscillator « 
5 Crystal Positions « Multi Range 
impedance Antenna Tuning Net- 
work « Manual or High Speed 
Keying « Uses 2—813 P.A. and 
2—805 Modulators Hi-Level Class 
B « Speech Amplifier, Remote, 
Mfg. by RCA « Technical Man- 
vals (2) with Each Transmitter 
e Size 59’ x 16" x 24” « Wt--690 
Lbs. Net « Power input: 210/250 
Volts Single Phase 50/60 Cycles « 
Brand New—Complete—Unused. 


This transmitter is similar in characteris 
tics to the RCA Model ET-4336. The 
T-350XM was manufactured by Technical 
San Francisco, Cali 
S. Signal Corps. All 
Each 


transmitter carries our guarantee Spare 


Radio Corporation 
fornia, for the U 


are new, unused and export cased 


parts available. Quotations on request 


Communication 


Devices Co., Inc. 


2331 Twelfth Ave., 
New York 27, N. Y. 
TWX—NY1—223 


Cable—Communidev, N. Y. 
Tel. ADirondack 4-6174 
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SEARCHLIGHT SECTION 


NEW YORK’S RADIO TUBE EXCHANGE 
NEW TUBES ww..." 


Type Price Type 
OA2 $1.00 2/44 
OAS 1.10 2536 
OB2 99 2538 
OBS 1.10 2 
Oocs 56 2 
ODS 89 

ciB 2.95 2 
1B22 1.50 2 


Price Type 
§.00 12DPTA 


Price Type 
45.00 SA5A 
200.00 SuRA 
1.75 SOA 
YOuA 


Price Type 
1GP 1 
V2 
426 
“27 
“28 
‘h27 
25 
4J26 
4J2 

78 
29 
1J30 
431 
iJa2 
4335 
ua 
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Special ! 


MX 4081 


First grade only 


Price Type 


4.50 HOLA 
1.80 802 
7.50 805 
3.95 80 
50 80 
15.00 808 
15.00 409 
1.95 #10 
3.95 OLLA 
45.00 HI2A 
$2.50 515 
7.50 O14 
1.25 815 
24.00 816 
23.00 429 
22.50 829A 
15.00 a20h 
35.00 4508 
10.00 G32A 


3 sessesr5 


56.959 


At 


Price 


90 
3.95 
5.95 
6.95 
1.25 
1.95 
2.95 
10.50 
1.75 
1.95 
13.75 
3.75 
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FERN SOON NN EK 
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one 


ecssesss 


ai atat 
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00 E1148 


No pull outs. 
lowest prices. 


Type Price 


1280 
1ooT 
HK ISS 
1603 
1e6i2z 
1613 
1616 
1619 
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THOUSANDS 
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ruses, 


TS45 X BAND GENERATOR —%99% 


NEW UNUSED SURPLUS TS 259 K BAND 


23400-24500 MEGACYCLES SIGNAL GENERATOR 


SPECIAL! 5,000 V. POWER SUPPLY 


For 1P25 Infrared image Converter 
NEW, Complete with RCA 1654 Tube 


MICROWAVE TEST EQUIPMENT 
TS148/UP SPECTRUM ANALYZER 


TS147D SIGNAL GENERATOR 


Mets Type X Band Spectrum Analyzer. Band $430-9540 Mega- 
cyctes. 

Will Check Frequency and Operation of various X Band cote. 
ment such as Radar prepmatvens, Kiystrons, TR Boxes. it will 
also measure pulse width, ¢-w spectrum width and Q or reson- 
ant cavities. Will also check frequency of signal generators in 
the X band. Can aise be used as weawensy modulated Signal 
Generator etc., Available new complete with all accessories, in 
carrying case. 


Nt 


sore $Y 90 


OTHER TEST EQUIPMENT USED CHECKED OUT SURPLUS 


TSKI/SE T3/AP 

TS3A/AP TS36/AP 

RFA/AP 1-96A 
Ts.45 
TS47/APR 
TS69/AP 


T$100 

T$102A/AP 
SPECIAL 
RESONANCE CHAMBER 


TS108 

7$110/AP 
7S125/AP 
T$126/AP 
TSsu47 

TS174/AP 
TS175/AP 


TS34/AP vs182 


T8226 
1$239A-TS239C 
78251 
18258 
wears 


$418 
Trs90/1 
au 


SURPLUS EQUIP. 
APA 


APT2-APTS 


Phone: ORegon 4-7070 


[YPE CAOT-14 AAT including sweep ye iy ELECTRONICS, INC, 


motor crystal 1N23 with holder and 


output plug. New ‘$32.50 


Minimum Order 25 Dollars 


FOR SALE 
COMPLETE SET OF TOOLS 
FOR AN-3057 CABLE CLAMPS 


Sizes 2 4—6—8—10—12 and 16 
Will Sell for a fraction of cost 


FS-2001, Electront« 


10 W. 42 St., New 3 


BC-348, 


ART-13 


BC-312, 


119 PRINCE ST. 
NEW YORK 12, N. Y. 
Cables: TELSERUP 


BC-342, 
TS-173, ARC-1, APR-SAX, RTA-1B 
FRA Teletype Converters (RCA) 


TCS, 8C-221, 


ALLTRONICS, 


Box 19, Boston 1, Mass 


Richmond 2-0048 
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2) 240V BATTER 
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susket, Hegular & 
‘TAB’ Special 3/51) 100/825 


HIGH FIDELITY 
Speakers, Amplifiers, 
Tuners, Changers and 
Components Parts — 

GET OUR PRICE 8.4-0-8UY 
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NEW “TABTRON” SELENIUM RECTIFIERS 


ENGINEERED FOR INDUSTRY 


“Technical Apparatus Builders’ mfers. 1 
above 
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LL WAVE BRIDGE 
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$4.00 65.00 
TURN YouR oO 
Heavy Duty Battery “Fast’’ 
Charger Rectifier 


1a O-18V (OT) 106 
a4 Ams ir € 


Amp Fan Cooled 
led Rep’ mt 6V 


$12.00 
ri2v/ 


$14.00 


New Variable 0 to 6 & 12 Volt 
12 Amp DC Power Supply 


Eliminater Charger 
ed) * Alreratt Ms. 
. Katre Uvy 
Duty Selenium Ke 2 
vo Degod for Con 
and up to 20 Amp Loetermittent 
overiond New Model T617V12AC 
SPECIAL $33.00 


“TABTRAN” Rectifier Chokes 


CRO001/) Amp/0.1 HY 
6002/2 Amp/0.1 HY/ 
1903/56 Amp/.07 HY/.6 Ohm 
6004/12 Amp/.01 HY/.1 Ohm 

c 4/24 Amp/.001 HY/.026 Ohm 

c 06/60 Amp/.001 HY/,001 Ohm 


1.4 Ohm 


67 Ohm 


“TABTRAN” Rectifier Xfmrs 


See'd V DUAL + 6-9-1 
Series Sec'ds 0-3-6-9-1 
30-33-36 Volts 


TRS007 1 Amp? 
THSCCR 2 Amp? 
TR 5 Amp? 

12 Ame? 


THS004 50 Ampt* 
T5005 100 Amep'* 1 

18 Volt 2 Ame $1.98; 2 tor 
Wodes in Series at Ratings shown: Paratiel 
2% Current; Voitege 6-9-15-18, 

"Dual Pri lis & 220V 60cy 


FILTER CAPACITORS 


156M 6000MFD isV S8e; 2/51,50 
2M 2000MFD tov $2.50; 1 
1M 1000MFD 60V 
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DATED & ONE YEAR GTD 


%. 

1.45 

4.90 

7.20 

7.60 6.85 
DEDUCT & FROM PRICE 
High Current Power Supplies 


ONE YEAR GUARANTEE 
28vOoc Completely 
Ful 


transformer 


Wave 


¢ 
e 


<ececccececsd 


at 5 Amp 

Ripple 
Ripple 

12 A 

Rip pl 


Te RNNNRN 

Sh detehtehtehedod 
~O* 
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On ae 0” 


28 VDC at 

60 Amp 

o-28 VDC 

100 Amp (1 ) 
te 136 VDC Completely 
Includes F. W. Sel rn 
eotifier 4° Rectangular Volt & Amr 

ri16 of 230 VAC 1 phase, 60 oy 

76 to 186 WV DC at 6 Amp 
6 Amp (1 Ripple 

to 135 VDC at 10 
A 1% Ripple 
e All Others 
s LIES TO YOUR SPECS. 
WRITE US YOUR REQUIREMENTS 


New Variable Voltage X-fmrs 


PERIOR.GR-STACO-UTC 
32V-1.26A $7 


36V/3A 
135V/7.5A 
0-1356V/7,.5A 
5A 


te z 
>>> >> >r >> 
O-6A-08 
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76 Amp 
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AT FACTORY 
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230 to 115 V Autoformers 


oF 220v/500ey Input ro 110 
V or Btep up, 1Wit 
a & Receptacle 
50w.* 
076/76 W.¢ 
100/100W.+ 
200/2 


50 
Buy 


A1L000 Watts 


1600/1600W.+. $22.56 


“TAB” TESTED 
INSPECTED 
GUARANTEED!!! 
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1CP1S1 


10F1 
IDPIA 
SEP) 
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IVPTA 


PH 
CABLE 


RECTOR 2-6245 


PRECISION RESISTORS 


15 ACCURACY GTO 

SPECIAL iSe EA. 

6 OF ONE VALU 10¢ ee 
$10.00 


100 
100 Asst’d Vaiues 


WRITE FOR FULL LISTING 
Crystal 


i a a IN23B Diode 


Ae 6 16¢0a: oe ST 


SPECIAL 
IN21. 6 FOR $1 


WE BUY, SELL 
and 
Ne ae 


INFRARED SNOOPERSCOPE 


SEE IN DARK TUBE 
Selected GTD 


Image-Converter Tube Hil 
Sensitivity simplified design 2” dia. Wille 
mite screen—Resolution up to 350 lin’in 
Tube & Data “TAB’’ Special. $3.90; 2/$7.50 
New Snooperscope Power Supply 
MODEL PS200i—4500VDC/35MA. Using 
Dual Doubler Circuit, Housed in Metal 
Cabinet $21.95 
KIT, Same as above, Less Cabinet. $13.95 


BANDPASS FILTER TRANSFORM.- 
ERS. Sharp cuto HiQ individually 
cased & shi ‘ for 60 or 90 or 120 
cycle $1.50; 3/$4 


LINEAR SAWTOOTH 
Precision Line 
DC POTENTIOMETER 
gtKS15138 
“TAB” 89¢ ea; 6/$5 


MERCURY 
THERMO 
REGULATOR 


DUAL CKT, 105 
tive & accurate for 
Research, Fire Pre 
Min Temp ¢ 


Regularly over $20 


GENUINE SANODVICK STEEL 


WOOD SAW, dbie cutting edge $15 
Reg @ $2.99 


New CO #£BT-14 Condenser—.012/25- 
000 WVDC, 13'/2"xt%4” Dia. $4; 6 for $20 


HI-MEG HI-VOLT 
RESISTORS 


89e 12 fer 


0-800MA 
@ $2.95 


£310 Meter 


-AMSCO 
DE JUR TAB” 


i” Rd. New Reg. $12.50. 


NEW G.E. PHONO CARTRIDGES 
Oriainal Boxed—Money Back Gtd 


RPXOSOA 001 & $6 75 
RPX652A Gold Treasure 19.25 
RPXOSSA Gold Trea 28.00 
RPXO40A Single (8 ) 5.08 
RPXO4IA Ss 5.08 


Hi-Fi RECORDING TAPE 
Sold on Money Back Guarantee 


7” REEL, 1200 FOOT Hig 

Quality® Precision Coated 

JT FERRO-SHEEN pr 

{ quality controtle > 

output Joine 

F Free Frea ? 
40-15KC Oride Wod In, “TAB” SP 

SL.bSEAs 3 6 $1.50 EA) 12 FOR 


Single 


EDISON TIME DELAY RELAY, Octal 
base, 28v/150 Sec 98¢e Ea; 12/$10 


NEW THOR ELECTRIC TOOLS 


*y e iD 


201) i 

7) . x 24 RPM 

ac, De $13.95 
Bpeed 


4008 
w/e 650 


r ‘ 
ehuck Kr 


svar De $27.50 
475 New 7" Bugesaw 
4” ql 45° ‘ 


MICROWAVE EQUIPMENT 


= ‘i = Connectors 


Tees, 
Woveguides — 
Adapt 


Antennas 
, Varistors, Thermistors 


Money Back Guarantee 
(Cost of Mdse. Only) 


P $5 Min Order FOB 
—_— ow, © 


Add shoe 
charges or 25% Dep 
Prices Subject te 
Change 


TABPARTS ioe Without WNo- 
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LINES 


Military & Commercial 


Lower Cost 
Less Space 


stock for 
tion requirements. 


0.5 0.75 85 9p sec 


Write for Data Sheet 


- ESSEX 
ELECTRONICS 


Berkeley Heights, New Jersey 


CRestview 4 9300 


7303 Atoll Ave., No. Hollywood, Calif. 
Trenton, Ontario—Canada 


Want more information? Use post card on last page 
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world’s most modern 1 KW 
RF POWER AMPLIFIER 
and OSCILLATOR TRIODE 


9868/AX-3902 


exclusive 


Even the quickest comparison of the AMPEREX Type 
5868/AX-9902 with the nearest RF power triode in its class 
will immediately reveal its superiority in every respect. 


Design Philosophy 


Operating 
Frequency Range 


Anode 


Grid 


Filament 


Base 


Socket Requirements 


5668 /AX-9902 
Heavy-duty industrial type for in 
duction heaters, dielectric heater: 
and ultrasonic generators 


Up to 100 Mc at maximum ratings 
up to 120 Mc at reduced ratings 


Cylindrical ‘‘cotton-reel’’ construc 
tion in Magnisorb*—will not warp, 
has superior gettering action, dis 
sipates heat more uniformly and 
efficiently, has enormous overload 
capacity. 


Piatinum-clad lower grid emis 
sion, higher permissible grid dis 
sipation 


Thoriated tungsten, helical cor 
struction 


Strain-tree powdered-glass struc- 
ture pioneered by AMPEREX, 
highly resistant to thermal and 
mechanical shock, requires mini 
mum cooling 


Fits standard plug-in socket—sup 


Closest Equivalent Type 
Strictly a transmitting type 


Jp to 30 Mc at maximum ratings 


Flat metal structure—warps easily, 


resulting in characteristic changes 
gives less heat dissipation 


Molybdenum 
sion, lower grid dissipation 


Hair-pin’ structure 


Molded, Type 7052 glass structure 


subject to cracks due to inher 
ent strain 


Hangs from top and bottom sup- 


... another 
Amperex: 


higher grid emis- 


Factory Enterprises, Inc 
Federal Telephone & Kadio Co 
Film Capacitors, Inc. 

Filtron Company, Inc 
Firestone Guided Missile Div 
First Six 

Fisher Radio Sales Co., In« 

For the Vield of Electronics 
Freed Transformer Co., Inc 
Frenchtown Porcelain Co 


Frequency Standards 


G-V Controls, Ine. 
Gamewell Company, The 
Garrett Corporation 


General Electric Co., 
Apparatus Dept. 


General Mills, Mechanical Diy 
General Radio Co 

General Kesearch & Supply Co 
Geniseo, Ine, 

Gilfillan 

Good-all Electric Mfg. Co 
Grant Pulley & Hardware Corp 
Green Iastrument Co 

Gries KReproducer Corp 
Gudebrod Bros, Silk Co., In« 


Gudeman Company 


Hammariund Mfg. Co., Ine 
Handy & Harmon 


Haydon Company, A. W 


ports itself on heavy, plated, low ports—difficult to adapt to layout 
contact-resistance S-pin base; 


Haydon Mfg. Co., Ine 
adaptable to any layout 


Haydu Brothers of New Jersey 
Filament and 
Plate Transformer 
Requirements 


Without question, the AMPEREX Type 5868/AX-9902 isa 
thoroughly modern tube... the world’s finest in its class! 


Heath Company 


Ident..a! Identical 


Helipot Corp., Div. of Beckman Instru 
ments, Ine. 


Hewlett-Packard Company 
Heyman Mfg. Co 
*graphite-base material especially processed by Amperex Hitemp Wires, Inc 

Hoyt Electrical Instruments 
Hudson Tool & Die Company, Inc 


Hughes Products, a div. of Hughes Air 
craft Co, 87, ° 


CLASS C OSCILLATOR 


(Continuous Servicet) 


With Rectified, Unfiltered, Single-Phase, 
Full-Wave Plate Supply 


MAXIMUM RATINGS — : Hycor, Div 
Absolute Valves (per tube) , _—— Co, 
For Frequencies up to 100 MC : ee E 

Plate Voltage 3600 volts 

Grid Voltage —320 volts 

Pilate Current 475 ma 

Plate Power Input 2200 watts 

Plate Dissipation 450 watts 

Grid Dissipation 50 watts 


TYPICAL OPERATION 


Transformer Secondary 
Voltage (RMS) 

Plate Voltage 

Plate Current 

Grid Current 

Grid Leak Resistance 
Plate Power Input 
Plate Dissipation 400 watts 
Plate Power Ovtput......1500 1040 watts 
tFor information on Intermittent Service, con 
tact Amperex Applications Engineering Dept 


Hughes Research & Development Labor 
atories a6, 


of Intervetional Resistance 


1-T-E Cireult Breaker Company 
Products Div 


Special 


3350 volts 
3000 volts 
400 ma 
85 ma 
3000 ohms 
1480 watts 


Indiana Steel Products Company 
Industrial Test Equipment Co 
International Business Machine Corp 
International Nickel Co., Ine 
International Rectifier Corp 


International Resistance Company 


Write for Detailed Data Sheets 


Amperex ELECTRONIC CORP. 
230 Duffy Ave., Hicksville, L. 1., N. ¥. 


Canada; Rogers Majestic Electronics Lid., 11-19 Brentcliffe Road, Leaside, Toronto 17, 


J-V-M Engineering Co 335 
Jennings Radio Mfg. Corp $29 
Jet Propulsion Laboratory 207 


Want more information? Use post card on last page. 
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Johns Hopkins University, Applied 
Physics Laboratory 


Johnson Company, EF. F 
Jones Div., Howard B., Cinch Mfg. Co 
Jones Electronics Co,., Inc., M, ¢ 
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Kay Electric Co 

Kay Lab 

Kearfott Co., Inc 
Kennedy & Co., D. 8 
Kepeo Laboratories 
Kester Solder Co 
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Lampkin Laboratories, Inc 
Lapp Insulator Co., Inc 
Lavole Laboratories, Ine 
Leach Corporation 

Lewis Spring & Mfg. Co 
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Equipment Corp 


los Alamos Scientific Laboratory 


M. 1, T. Lincoln Laboratory 
MacLen Corp. 

Magnatran, Inc. 

Magnetic Metals Company 
Magnetics, Ine. 

Mallory and Co., Inc., P. KR 
Mandex Manufacturing Company, Inc 
Marconi Instruments, Lid 
Marton Electrical Instrument Co 
Markem Machine Co 

Martin Company, Glenn I 


Maxson Instruments, Division of the 
Maxson Corp. 


Measurements Corporation 


Metals & Controls Corp., General Plate 
Div. 


Metal Textile Corp 
Microwave Associates, Inc 
Midland Mfg. Co., Ine 
Millen Mfg. Co., Ine., James 


Minneapolis-Honeywell Regulator Co 
Industrial Div. 


Moloney Electric Co 
Muirhead & Co., ltd 
Mullard Overseas Lid 


Mycalex Corp. of America 


N Jd E Corporation 
National Moldite Company 


National Semiconductor a div. of Hoffman 
Kleectronics Corp 
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The Ultimate in Digital Tape Handlers for High-Speed 
Computers, Electronic Business Machines, Industrial 
Control and Other EDP Applications. 


Regardless of cost, many features are exclusive with Potter 


Speed and ease of operation—Up to 75''/sec in a variety of 
dual speed combinations, with 3 msec starts and stops. 

Tape widths from 4°’ to 14" are accommodated. Automatic 
threading, fast rewind, end-of-tape sensing, and front panel 
or remote control provide unmatched flexibility and ease 

of operation. 


Standard 19” Rack Mounting—Hinged front panel provides 

quick access to mechanical parts and plug-in electronic 
components. Transparent dust cover protects tape and moving 
parts without hindering visual observation of tape track. 


Auxiliary Equipment—A complete line of digital data-handling 
accessories is available, including record-playback heads 
(Model 6400) in numerous channel number and tape width 
combinations. Record-playback amplifiers can be furnished as 
individual plug-in units (Models 52, 53) or in complete systems 
(Model 920) for return-to-zero or non-return-to-zero recording, 
Shift registers, high speed printers and other data-handling 
components are available separately or in integrated systems 
for solving specific data-processing problems. 


FOR INFORMATIVE BULLETIN .. . and feel free to consult Potter 


engineers on your data-handling problems. No obligation, 
of course, 


> ’ POTTER INSTRUMENT COMPANY, INC. 
we 115 Cutter Mill Rood eer TT N Y 


Want more information? Use post card on last page 





ISCHEMIA EL ae aa NL Les) 
CUT PRODUCTION COSTS AND IMPROVE 
Ue 


SLIP OVER WIRE A roved 

2—SNAP INTO HOLE pp 
With Heycos it’s no longer necessary to tie wire Vpn 
knots or use insulating grommets. Product life KUL fF 
site 


is increased and product appearance is greatly 
enhanced. 


HEYMAN MANUFACTURING COMPANY 
Kenilworth 2 Now Jersey (SR) 
a 


Send wire sizes for free 


sgmples and. specifications. 


THREE PHASE 
VARIABLE FREQUENCY POWER SUPPLY 


CONTINUOUSLY VARIABLE FROM 360 TO 440 CPS 


CML’s Model 1450 Electronic Generator has a 
power output of 750 volt-amperes with output 
voltage regulation of better than 2% from no 


load to full load. Harmonic content is below 
3% at full load. 


Model 1450 is also available as a fixed frequency 
unit employing a tuning fork oscillator to give a 
frequency accuracy and stability of 1 part in 
50,000, This stability is independent of line volt- 


age or frequency. 


Catalogue sheet “P?” describes the Model 1450 
and is available for the asking. 


COMMUNICATION MEASUREMENTS 
LABORATORY, INC. 


350 LELAND AVE., PLAINFIELD, N.J. 


Want more information? Use post card on last page 


Natvar Corporation 
Nems-Clarke, Ine. 

Ney Company, J, M 

North American Aviation, Inc 
Northeastern Engineering 

North Electric Co 

Nothelfer Winding Laboratories, 


Nucleonic Products Co 


Oak Mfg. Co. 

Ohmite Manufacturing Co 

Olin Mathieson Chemical Corp 
Oster Manufacturing Co., John 


Otis Elevator Co 


Pacific Semiconductors, Ine 63 
Panoramic Radio Products, Inc 350 
Phalo Plastics Corp 204 
Phaostron Instrument & Electronic Co 248 


Phelps-Dodge Copper Products Corp., 
Inca Mfg. Div 98, 99 


Philamon Laboratories, In« ‘ 59 
Phileo Corporation 75 
Phillips Control Corp 230 
Phillips Process Co,, Ine 335 
Photocircuits Corp. 

Pix Manufacturing Co., Ine 

Polarad Electronics Corporation 

Potter Company, The 

Potter Instrument Co., Ine 


Precision Apparatus Co., Ine 


Quaker City Gear Works, Inc 


K-B-M Division, Essex Wire Corp 19t 
Radiation, Ine 207 


Kadio Corporation of America 114, 115, 261 
4th Cover 


Radio Engineering Products 357 
KRadlo Industries, Ine 238 
Radio Materials Corp 82 
Radio Receptor Co., Ine 85 
Ramo-Wooldridge Corp. 341 
Raytheon Mfg. Company 18, 19, 35 
Reeves Instrument Corp 83 


Remington Rand Univaec Div, of Sperry 
Rand Corp 


Resinite Corp., Div. of Precision Paper 
Tube Co 


Rome Cable Corp 
Rotron Mfg. Co., Ine 
Rutherford Electronics Co 


S W Electronics, a div. of Stewart 
Warner Corp. 101 


Sanders Associates, Inc 350 
Seamless Rubber Co., The 376 


Sel-Rex Precious Metals, Ine 186 
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Sigma Instruments, Ine 

Sola Electric Co. 

Solar Manufacturing Corp 

Sorensen & Co., Ine 

Seuthern Electronic Corp 
Southwestern Industrial Electronics Co 
Speer Kesistor Division, Speer Carbon Co 
Spencer Kennedy Laboratories, Ine 
Sprague Electric Co 

Stackpole Carbon Co 

Star Porcelain Co 

Sterling Transformer Corp 

Stevens Arnold, Ine 

Stoddart Aireraft Radio Co., Ine 
Stokes Corporation, F. J 


Stupakoff Ceramic & Mfg. Co., Div 
Carborundum Company 


Superior Tube Co 


Sylvania Electric Products, Ine 


Taylor Fibre Co 

Technitrol Engineering Co 
Technicraft Laboratories, Ine 
Technology Instrument Corp 
Teiner Engineering Corp 
rektronix, Ine, 

Telrex, Labs 

Texas Instruments, Ine 

Thompson Products, Electronics Division 
rransco Products, Ine 

Transradio, Ltd 

rrans-Sonics, Ine, 

Triplett Electrical Instrument Co 


Tung-Sol Fleetric, Ine 


Lcinite Co 


Union Switch & Signal Div. of Westing 
house Air Brake Company 


t. & Engineering Co., Inc 
United States Gasket Co 
United States Plywood Corp 361 
tnited Transformer Co ind Cover 


Universal Winding Co 277 


Varflex Corporation 
Veeder-Root, Ine 
Virginia Electric & Power Co 


Vitro Corporation of America 


Waldes Kohinoor, Inc. 
Waterman Products Co., Ine 
Waters Manufacturing, Inc 
Weckesser Co. 

Welwyn International, In« 


Wenco Manufacturing Co 
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Quality controlled “from pow- 
der to part’’—U.S.G. precision- 
molded or machined parts from 
TEFLON*, KEL-Ft, BAKELITE® 
Fluorothene and other plastics 
meet exacting specifications, 
cut assembly costs, assure uni- 
form density and dimensional 
stability, uniform electrical, 
chemical and physical charac- 
teristics of the highest quality. 


Come to" Fluorocarbon Plastics 
Headquarters” for all your re- 
quirements —for precision parts 
or for the world’s largest stock 
of sheets, tape, tubing, rods, 
bars, cylinders, beading, elec- 
trical spaghetti, extruded 
shapes, and the new Cement- 
able Teflon tape and sheets. 


Write for Catalog No. 300. 


* duPont's Trademark for its tetrafluorothylene resin 
t Kellogg's Trademark for its trifluorochioroethylene resin 
© Bakelite Trademark 


UNITED STATES GASKET CO. 


CAMDEN 1, NEW JERSEY 


Want more information? Use post card on last page 433 





Westinghouse Electric Corp 38, 58, 102, 25 


ENGINEERED ae daeetininian 
Sor those who expect much we Dea es 
PRICED | adie. 
Jor those who must buy many 


Zophar Mills, Ine 


PRECISTON 


model 


63 


VV i rcscrunes 


rivES 


REPRESENTA 


repo some! 


~ PRECISION~ "ener 


2 ; " ve 
Min nw e 
wa 


or) 


METAL CASED 
RUGGED 


“hmeene A? Se 


me ’ aretes > 
Medel 68 


@ Peak-to-Peak Voltage Ranges 
up to 3200 volts peak-to-peak 


® Extra-Large 5'/4’’ Wide-Angle Meter 


easy-reading, long scales 


® High-Impedance Voltage Ranges (AC and DC) 
up to 1200 volts 


® Measures Resistance up to 1000 Megohms 


in 5 overlapping ranges 


@ Zero-Center Reference Ranges 
simplify FM discriminator balancing 


Model 68; In rugged, biue-gray ripple- 


"vs 


434 


PRECISTON | Apparatus Company, inc. 


” weres or me 


finished steel cabinet. Size 5%e”x7%” 
x3". Complete with tubes, internal 
ohmmeter battery and detailed instruc- 
tion manual, Net Price $54.50 


Se eenerencnenee 
Accessories Available for Models 68 & 78 


RF-12 High Freq. Probe Net Price: $10.95 
TV-4 High Volt. Probe..Net Price: 14.75 
Send for free 1956 catalog with detailed 
descriptions and specifications of the entire 


raecision line of test instruments for in 
dustry and electronic service-maintenance. 


Model 78 


Battery-Operated 
VIVM 


A must where power 
line is not available 
or where power line 
connection is unde- 
sirable. Provides 
every modern VTIVM 
function. Metal 
cased, Rugged 


Net Price $62.50 
(including Batteries) 


70-31 84th Street, Glendale 27, L. I., N. Y. 


Export: 458 Broadway, New York 13, N.Y., U.S.A. © Cables: MORHANEX 
Canada; Atlas Radio Corp. Lid. © 50 Wingold Ave., Toronto 10, Ontario 


Want more information? Use post card on last page. 
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EARCHLIGHT ADVERTISING 
ADVERTISERS INDEX 


IPLOYMENT OPPORTUNITIES 
ADVERTISERS INDEX 


Le a 
This index ig published as a service. Every care is taken 
to make it accurate, but ELECTRONICS assumes no 


responsibility for errors or omissions 
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Company 


electronics sae 
READER SERVICE SECTION Gacicheaetea eee 


As described in ad on page 


A method that provides readers witha... or. Check 
pi T T TH ” i — 7 (Name of Product or Literature) 
“DIRECT-10 -THE - MANUFACTURER ones ae 


|) I want this information for my files ’ 
method of obtaining information on: (J I wish to see your representative “ aa CONT 


1. Products advertised in this issue 


2. New Products and Literature covered in the 
editorial section of this issue 


() Please contact me by telephone. Phone Number 


This direct method prevents loss of time in remail- 
ing your request from publication to manufacturer. 


THESE POST CARDS ARE FOR YOUR USE % 
and | 
HERE IS WHAT YOU DO: | 7 As described in ad on page ........ of July 1956 Issue 


or, Check 
; New Product | ve teteerseerececees OM Page .. ery 
‘ Literature | (Name of Product or Literature) 
1. Fill in with ink or typewriter your name, com- + 6 etaeiataitiinatesteneeniiies : 
pany, address and title. : f 
‘ I wish to see your representative e «e cen ICS 


2. Then fill in the name of the specific product and |; Please contact me by telephone. Phone Number 


Address .. 


the page number on which it appears. 


3. Place a check mark in the box or boxes appli- Neme 


cable to your needs. : Company 


Add 
4. Tear out the postcard on the perforated lines and mee 


address it to the manufacturer(s) whose products Title 


you are interested in. Place a stamp in the box 


. . . . (Product Servi 
indicated and drop into the mail. ee 


As described in ad on page .... . of July 1956 Issue 


THE MANUFACTURER WILL PROMPTLY : | mye my | ss secseraceensss SON 
' iterature | (Name of Product or Literature) 
SEE THAT YOU RECEIVE THE NECES- : - 


é I want this information for my files B 
SARY PRODUCT DATA OR THAT HIS I wish to see your Se PU LaI TT aS 
REPRESENTATIVE CALLS UPON YOU, | Please contact me by telephone, Phone Number ‘i o 
WHICHEVER YOU DESIRE. ? 


Name 


If there is insufficient space on the postcard for Company 


describing your problem specifically, we suggest ' Address 
you write to the manufacturer, spelling out your Title 


requirements in detail. Be sure your filled in post- Please send me further information on 


card accompanies your letter. (Product or Service) 


As described in ad on page of July 1956 Issue 


THIS SERVICE IS A CONVENIENCE i New Product | ae seas eases 
FOR THE READERS OF ELECTRONICS. = © i want tnis information for my files 


(] Please contact me by telephone. Phone Number... 
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To the Readers 


of 


electronics 


A New Reader Service designed 


to provide prompt response 


You, as a reader, may never have thought specifi- 
cally of the viewpoint of the advertisers whose 
informative and up-to-date product news reaches 
you through the advertising pages of ELECTRONICS. 


They are VITALLY interested in you and your needs. 
You and thousands like you constitute the market 
and without you they cannot continue to present 
their product story: indeed, they cannot remain in 
business. 


These manufacturers whose products and services 
are shown in this issue welcome your inquiries and 


your desire for more information. 


If your requirements are complicated and you re- 
quire more space, we suggest that you write directly 
to the manufacturer, stating your problem in detail 
and asking for specific information or assistance. 
Be sure to include the postcard with your detailed 
request in order that your inquiry be given prompt 
and expeditious attention. Make certain that you 
specify which PRODUCT you are interested in if 


more than one appears in the advertisement. 


On inquiries sent from foreign countries, please 
check mailing costs. 
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As described in ad on page 
A method that provides readers witha... | N oP ; | on Page 
bs ” Literature | (Name of Product or Literature) 
DIRECT-T0 -THE r MANUFACTURER () I want this information for my files Z 
method of obtaining information on: I wish to see your representative elec { cea ie 


1. Products advertised in this issue ] Please contact me by telephone. Phone Number 


2. New Products and Literature covered in the 
editorial section of this issue 


This direct method prevents loss of time in remail- 
ing your request from publication to manufacturer. Company 


THESE POST CARDS ARE FOR YOUR USE % 


Address 


Flease send me further information on 


and (Product or Service) 


HERE IS WHAT YOU DO: SEL: 


° 
New Product | tee GPUS dv ccisics 
Literature | (Name of Product or Literature) 
1. Fill in with ink or typewriter your name, com- 
Y | want this information for my files o 
pany, address and title. 
I wish to see your representative os CONT eS 


2. Then fill in the name of the specific product and 
the page aumber on which it appears. 


Please contact me by telephone. Phone Number........ 


3. Place a check mark in the box or boxes appli- Name 
cable to your needs. Company 


4. Tear out the postcard on the perforated lines and “come City 


address it to the manufacturer(s) whose products Title ws i 
you are interested in. Place a stamp in the box Please send me further information on 
indicated and drop into the mail. (Product of Service) 


As described in ad on page of July 1956 Issue 


THE MANUFACTURER WILL PROMPTLY sae ee | | on Page 
SEE THAT YOU RECEIVE THE NECES- St 


I want this information for my files 
SARY PRODUCT DATA OR THAT HIS | I wish to see your representative electron | e 
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Please contact me by telephone. Phone Number 


Name 


If there is insufficient space on the postcard for Company 

describing your problem specifically, we suggest Bddvons City 

you write to the manufacturer, spelling out your Title aa ; 
requirements in detail. Be sure your filled in post- Please snd me fusthes tnfesmetion on 
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| | wish to see your representative 


[] Please contact me by telephone. Phone Number. 
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and SERVICES 


not specifically advertised 
ELECTRONICS 
July 1956 3 or described in the issue 


of 


Electronics 


Consult your 


Syuecenonoce an 1956-1957 


July 1956 


ELECTRONICS 
BUYERS’ GUIDE 


Wri : 
ELECTRONICS ite to 


July 1956 
Reader Service Department 
Eleotronics 


330 West 42nd Street 


New York 36, N. Y. 








Time and time again we hear 
that 10, 15, 20... yes, even 25 years 
continuous use can be expected from Daven 
attenuators under normal conditions. A number of our 
customers expect 22-year life. This expectation is based 
on their experience with Daven attenuators still in 


operation which were purchased 25 years ago. 
; mn This kind of durability in electronic equipment isn’t an 
P accidental by-product at Daven. Skilled engineering at every step 


of design and production assures that Daven attenuators 
& consistently outperform original equipment specifications. Check these 
exclusive Daven features that add up to leadership in the attenuator field: 






“Knee-Action” Rotor Brass Case of 2-Piece 
e@ Tamper proof Construction 
Uniform contact pressure and low e Greatly reduces clearance space 
contact resistance over the life of required for removal of cover in 
every unit rear of unit 
Each rotor blade individually sup- “Lock-Tite” Dust Cover 
ported to give postive contact in e Held by positive, bayonet-type lock 
operation under all types of which prevents cover from becoming 
conditions. detached under stress of vibration. 
Low-Loss eee Enclosed Roller - Type 
Terminal Boar Detent Mechanism 
For high resistance to leakage. For extra long life and positive 
Rigidly Self-Supported indexing 


Resistor Strips Addition of detent does not increase 
With air insulation. depth of unit. 


i — 


| 
Write for catalog. 


» »DAVEN~ 


PIM ele Mr eel | 


Cea we Moanufactunonr a Gs O OF 


TRANSISTORE HERE SHOWN 
APPROAIMATELY F4/2 TiMEe 
actual o1zt 


Quality Perlormance 


..» NEXT TO PERFECTION! 


Wirth held returns reported by equipment manufacturers now running 


well under one-tenth of one per cent, RCA transistors are the No. | choic 
among circuit designers who are looking for the highest in quality. 
Savings in transistor testing, replacing, and handling are substantial. And 
the exceptional uniformity and extreme stability of RCA transistors 


stay that way throughout life! 


Manufactured under advanced production techniques—and held to 
tolerances among the strictest in the industry (through RCA’s unique 
“in-process” quality control system)—all RCA commercial-type transistors 
meet rigid environmental requirements. 


RCA TRANSISTORS~—A STANDARD OF COMPARISON 


> RADIO CORPORATION of AMERICA 


ey SEMICONDUCTOR DIVISION SOMERVILLE, M4. 
Me 





